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ADVERTISEMENT. 





TO accommodate the purchafer ; and to invite communications, the Academy has 
thought it expedient to. publith its Memoirs in the prefent form. In the choice of pa- 
pers, the Committee, to whom the feleétion was entrufted, have fludied utility, variety, 
and entertainment. As communications increafe, new publications will appear. And 
it is to be hoped, that a regular feries of numbers will call the attention to philofophical 
inguiries ; and fhew, that the Academy does not overlook the end of its inflitution. 
The reader will remember, that the Society is not refponfible for any communications, 
which may be felefted and publifhed. They muft fland or fall by their own merit. 
The mathematician muft anfwer for his own reafonings, the philofopher for his experi- 


ments, and the theorift for his conjetures. 
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Ai a Meeling of the AMertcan Acavemy of Arts and Sciences, 
Fanuary 26, 1791. 


VOTED, 

THAT Dr. Cwartes Jarvis, the Rev. Jeremy Berxnap, and 
Esenezer Storer, Efq. be a Committee to return the thanks of the 
Acapemy to the Hon. JOHN’ LOWELL, Efq. for his EULOGY on 
their late PRESIDENT, and to requeft a copy of the fame for the prefs. 


ATTEST, SAMUEL WEBBER, 


Recording Secretary. 
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The Hon. JAMES BOWDOTIN, Efquire. 


Late PRESIDENT of the AMERICAN ACADEMY of 


ARTS andSCIENCES. 


Who died at BOSTON, Novemser 6th, A, D, 1790, 
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WR. VICE PRESIDENT, ANU 
GENTLEMEN OF THE AMERICAN ACADEMY OF ARTS AND SCIENCES, 


To fufpend for a while, the ordinary purfuits of life, 
whether of an active or contemplative nature—to trace the path 
of the great, the virtuous, and the wife, through all their exer- 
tions for the benefit of mankind—and to portray their charac- 
ters as an example to the world—has been the practice of all 
ages—and is certainly a rational, an ufeful, and a_philofophic 
employment. Such a tafk, your too partial fentiments have af- 
figned me this day. 
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WE cannot but recollect, that once before we have been affem- 
bled in this auguft place—when, from this defk, our refpected 
and beloved Prefident, in ftrains of wifdom, urged us to the hon- 
orable employment of contributing to the advantage of our coun- 
try, by ufeful ftudies, and important literary refearches. We 
heard him with attention: We venerated him as our Patron: 
We refpeéted him as a Philofopher and a Man. But he is now 
no more! and it is in obedience to your commands, that I have 
this day undertaken, from the fame place, the pleafing though 
melancholy tafk of pronouncing his Eulogy. , 


IT may be pertinent on this occafion to obferve, that it has 
been ufual for fuch focieties, in other countries, on the death of 
thofe members who have been diftinguifhed for their talents and 
their virtues, to direct fome of their fellows to delineate their 
characters ; not in the ftrains of undeferved panegyric, nor in 
the form of tumid declamation, but in the plainer garb of truth : 
Such, I underftand to be your expectations from me on this oc- 
cafion. Iam not therefore at liberty to exercife the talents of 
an orator, if I poffefs them, but am reftrained by the more rigid 
academic rules. Let me then reft on your candor, while I at- 


tempt a fketch of the life of Mr. Bowporn, and of thofe incid-- 


ents, which refieét honor on his memory. 


THE anceftors of our Prefident were inhabitants of Rochelle, 
in France : They were of honorable defcent, and poffeffed a fair 
inheritance there, and were of that body of Proteftants, who for 
a long time refifted the attempts of the tyrants of that country 
to enflave them, and to compel them againft their confciences to 

abandon 
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7 
abandon their religion. His father, in the year 1686, on the 
perfecution which followed the revocation of the edict of Nantz, 
left his native country, and facing poverty and danger, fled to 
America, as the afylum of liberty, and in the year. 1688, fettled 
in the town of Boffon: By his induftry, economy and integrity, 
he accumulated a very ample fortune ;. and pofleffed fo much of 
the efteem and refpeét of his fellow citizens, that he was chofen 
a member of the Council, for feveral years before his death. 


our Préfident was born at Boffon, Auguft 7th, 1726, and hav- 
ing made the ‘ufual progrefs in fcholaftic and collegiate ftudies, 
was admitted to his degree of Bachelor of Arts, at Havard College, 
A.D. 1745, and of Mafter of Arts, A. D. 1748. During this 
period he was diftinguifhed by the decency of his behaviour, the 
complacency of his: manners, the regularity of his conduct, 
and by his folicitude to acquire ufeful knowledge, which excited 
him to: induftry and attention, and laid the foundation for that 
refpeét, which he long maintained in the literary world. It does 
not appear, that he poffeffed that extraordinary brilliancy of ge- 
nius, which entitled him to be ranked amongft thofe who have 
aftonifhed the world by the force of their imaginations, or the 
uncommon power of their natural abilities : Indeed fuch char- 
acters are rarely to be found, and when they exift, are ufually 
deficient in that folidity of judgment which is neceflary to reftrain 
the extravagance of their ideas, and their romantic and impious 
principles, and eccentric conduct, often conduce more to the inju- 
ry of the world, than the brightnefs of their conceptions to its 
benefit. Our deceafed friend poflefled the more ufeful talents of 
found 
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found good fenfe, and clearnefs of difcernment, which, with an 
improved mind, cultivated with affiduity, and enriched by learn- 
ing, enabled him in all circumftances of life to decide with pro- 
priety. 


HE had fcarcely attained to the age of twenty one years, 
when by the death of his father, he found himfelf in poffeffion 
of a great eftate : This event was a trial of his virtue ; for how- 
ever anxioufly moft men labour to accumulate riches for their 
children, it is a truth, founded on the principles of reafon, 
and confirmed by obfervation, that they commit to their hands 
a dangerous cup, with which they are more frequently intoxicat- 
ed and debauched, than rendered happy or ufeful to the world : 
But Mr. Bowporn had already acquired too fixed a character, to 
be drawn afide from his rational purfuits, or diverted into the 
the paths of diflipation : He received the bounty of providence 
with moderation, and ufed its gifts without abufing them: This 
acceflion of property, placing him in eafy and independent cir- 
cumftances, he formed an early connection with a refpectable 
family, which happily continued during his life, and afforded him 
that folace and domeftic enjoyment, which can alone give a zeft 
to the refearches of the ftudious, and render_pleafing the toilfome 
enterprizes of the laborious. In his juvenile days he indulged 
himfelf in {porting in the fields of Parnaffus; but he never fuf- 
fered his mufe to lead him aftray from the paths of decency and 
virtue. ‘Thefe lighter performances were directed to make the 
heart better, and to exhibit to his young friends, morality 
and religion in a pleafing garb. He gave one of them to 
the world, under the title of “‘ 4 Paraphrafe of the Economy of 
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Human Life.” But his genius and tafte led him more frequent- 
ly to fix his attention on the clofer ftudies of natural and moral 
philofophy, ethics, politics, and general jurifprudence. 


in the year 1753, at the age of twenty-feven, he was chofen a 
reprefentative for the town of Boffon. The uncommon maturity 
of his judgment, was evidenced by this choice, as few perfons have 
_ been introduced into the legiflature, from the capital, at fo early 
an age. 


azouT this time he formed and fixed his friendfhip with thofe 
perfons in this and the neighbouring governments, who for their 
claffic tafte, liberal fentiments, attachment to literature and the 
caufe of freedom, were eminently diftinguifhed : A Frank in, 
a WInTHROP, a PrRatTT, an OTs, a Cooper, a Mayuew, 
and a THACHER, were in this number, befides other characters 
not lefs deferving, who ftill furvive. Many letters on literary 
fubjects, and fome of them on deep philofophical queftions, 
pafied between him and the great American philofopher ‘lately 
deceafed, which fhew the real talents of both in thofe fciences, 
andthe efteem and refpect which they entertained for each other. 


‘In the year 1757, he was eleéted a member of the Council, and 
‘continued tobe annually chofen until the year 1769, when the 
choice was negatived by Governor Bernard. It is neceflary to 
give a fummary of the ftate of politics at that time, to account 
for this circumftance. The Muiniftry and Parliament of Great- 
Britain, finding the revenue of the kingdom infufficient to dif- 
charge the intereft of the national debt, together with the annual 
expenfes of government, enormoufly increafed by unmerited pen- 
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fions, formed'a plan for taxing the Colonies towards the fupply of 
their treafury ; probably hoping, that by means of the officers nec- 
eflary to collect the taxes, they fhould create and fecure an-exten- 
five influence here, which would favor their defign of prolonging 
our dependence upon them, and on thefe, and other fubordinate 
principles, they pafled the ftamp aét, the declaratory a¢t, and oth- 
er acts, calculated as they thought, to accomplith their defigns. 
The Colonies were alarmed; they petitioned and remonftrated 
without effect ; they obftructed in different ways the execution 


of thefe acts. The Britifh:miniftry attempted to coerce them to. 
obedience ; and introduced a body of foldiers for that purpofe.. 


During thefe times, Mr Bowporn was in the Council; and vig- 


oroufly oppofed all the meafures devifed to produce compliance :- 


His heart was warmed; and his head ‘and‘pen, as well as his 
tongue, employed in the caufe of his country: As a philofopher 
and chriftian, he was a lover of peace, but he did ‘not inherit from 
his anceftors, nor had he imbibed from any other fource, the 
principles of paffive obedience and non-refiftance. He was in 
every fenfe a patriot: He connected himfelf with thofe who were 
determined ftot to be flaves : It was in his power to have made 
any terms for himfelf, if he could have deferted his principles ; 


but firm and incorruptible, he put every thing at hazard ; this. 


occafioned the.meafure taken by Governor Bernard. But the ef- 

teem of his fellow-citizens, and their opinion of his talents and 

integrity, caufed them to place him in the Houfe of Reprefent- 

atives at the next election. When Governor Hutchinfon faucceeded 

Governor Bernard, Mr. Bowpo1n was again elected into the Coun- 

cil, and the choice was approved by the Governor ; who thought 
if 
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it neceflary however, to apologize to the miniftry for this ftep, by 
informing them, ‘“‘ That Mr. Bowporn’s oppofition would be 
lefs injurious in the Council, than in the Houfe of Repre- 
fentatives.” The evidence derived from thefe facts is of the 
higheft nature; and irrefiftably prove Mr. Bowporn’s unequivo- 
cal attachment to the rights of his country. 


WHEN the town of Boffon was a garrifon, he left his home, and 
became a. fugitive with his brethren. He was elected a member 
the firft American Congrefs, but did not accept the appointment. 
This meafure has in a later period been mifreprefented by thofe. 
who wifhed to diminifh his influence ; but it was the effect of his 
firmnefs and independence of {pirit : Confcious of his own recti- 
tude, and daring to face calumny as well as the refentment of the 
Britifh government, he ventured to decline the truft. He found 
his health, which through life had been tender, too feeble for fuch 
an undertaking, in a climate calculated to aggravate his com- 
plaints. But did he temporize? Did he leave his country, or its 
enemies, to doubt of his future conduct? So far from this, that 
while the Britifh miniftry exercifed the pageantry of civil govern-. 
ment within the province, Mr.-Bowporn took. his-ftation at the 
head of the Council, who were exercifing the fupreme: executive, 
and one branch of the legiflative authority, and thereby expofed 
himfelf to punifhment for this confpicuous cvert act of treafon. 
Through all periods of the war; which was now begun, and which 
ended with the emancipation of America from the yoke of Great- 
Britain, he exerted all his talents and devoted himfelf to the 
fervice of his country. 

IN 
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in the year 1779, the people of Maflachufetts, who had for fev- 
eral years, felt the inconvenience of a mutilated government, 
which was only the remains of that which had been eftablifhed 
by the chatter, called a convention for the purpofe of forming a 
new conftitution for the ftate : To this convention were return- 
ed, from all parts of the commonwealth, as great a number of 
men’ of learning, talents, and patriotifm, as had ever been affem- 
bled here at any earlier period. Mr. Bowporn, a delegate from 
Bofton, was elected their prefident : The coolnefs of their debates, 
the refult of their deliberations, and the conftitution which they 
recommended, confirmed the fentiments which had been antici- 
pated from their chara¢ter. In this ftation, Mr. Bowporn con- 
ducted with a dignified propriety. Patience, attention, candor, 
and impartiality, the conftant attendants of great and honeft 
minds, were qualities which he daily exercifed. Itis owing to 
the hints which he occafionally gave, and the part which he took 
with the committee, who framed the plan, that fome of the moft 
admired fe€tions in the conftitution of this State appear in their 
prefent form: This aflembly of wife men carried home with 
them fuch impreffions of his character, as an able and virtuous 
ftatefman, that they retained the higheft efteem and refpeét far 
him till his death. 


in the month of May, 1780, the act which gives a ‘charter of 

incorporation to the American Academy of Arts.and Sciences, 

pafied the legiflature. As our anceftors, in the very infancy of 

their fettlements, convinced that an enlightened people muft ne- 

ceffarily be free, cftablifhed the fchool .at Newton, -which has 

fince rifen to be the univerfity at.Cambridge ; {0 our political fa- 
thers, 
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43 
thers, imprefied with the fame liberal principle, and connecting 
in their views knowledge and freedom, although the country was 
then engaged in a diftrefling war, the moft important to the lib- 
erties of mankind, which was ever undertaken, inftituted this fo- 
ciety. Mr. Bowporn was unanimoufly chofen our PresipEnT, 
and has been annually reelected to the fame office. It is in this 
ftation, that he has been more nearly in our view. It is in 
this character that we have confidered him as our patron, philo- 
fopher, and friend. Active in procuring -our inftitution, and 
perfevering in his attention to its intereft, he not only promot- 
ed our eftablifhment by his influence, but contributed by his lit- 
erary labours to fill upour defign. With this view he wrote and 
delivered the philofophical difcourfe, which introduces the firft 
volume of our memoirs; in which are marked his acquaintance 
with literary fubjects, and his ardent defire to advance the objects 
for which we were incorporated. Not long after he communi- 
cated three memoirs, written by himfelf. In the firft, were ob- 
fervations upon an hypothefis, for folving the phenomena of 
light which Dr. Franxurn had raifed in oppofition to the the- 
ory of Sir Isaac NewrTon. In this, Mr. Bowporn, with inge- 
nious perfpicuity, and with that friendly freedom which great 
and candid men ufe towards each other, examines the hypothe- 
fis of Dr. Franxkutn, and elucidates and confirms that of Sir 
Isaac NewTon, leaving this aftonifhing genius in poffeflion of 
his title of the ‘‘ Father of the Theory of Light,” without di- 
minifhing the juft claims of the American to the difcovery of the 
Electric fyftem, and the means of guarding againft its furprizing 
effects. The fecond and third memoirs, are alfo on the fubject 
of light, and are an attempt, by a new theory, to account for the 
D manner 
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manner in which the waite of matter in the fun and fixed ftars, by 
the conftant efflux.of light from them, is repaired, and to-account 
for certain luminous phenomena in the heavens, which have 
been hitherto unfatisfactorily explained. Thefe memoirs afford 
conclufive evidence that Mr. Bowpoin was deeply converfant in. 
the principles of natural philofophy ; and though the latter me- 
moir fuggefts a theory which may be liable to-fome objections, yet 
the novelty of it, and the ingenious manner in which he has con- 
fidered it, difcovers an inquifitive mind, and a boldnefs of ideas, 
beyond thofe, who, though learned in the knowledge of others; 
are too feeble to venture on new and unexplored paths of {ci- 
ence. If any fhould be inclined to believe that this fyftem is 
too vifionary, let them recollect, that fome of the greateft men the 


world has produced: have fallen into-a like error, and that even a 


Bacon, a Descartes, a WuisTon, and a Burnet, among the 
moderns, and a PLATO, a Piiny, andan ArisTorte, among the 
ancients, have advanced theories, which though fince found to be 
defective, have given hints to fucceeding philofophers, which have 
led to fome of the moft ufeful and important difcoveries that have 
iHuminated and improved the world. Mr. Bowporin did not reft 
here in his endeavours to ferve the fociety ;, he gave them pecu- 
niary aid in his life time, and bequeathed them by his laft will a 
fum of money, and his large and valuable library. 


HE received many letters and perfonal applications from: per- 
fons ingeniovs in mechanic arts, and in plans for extending the 
manufatures of our country ; and the manner in which they 
were attended to, and encouraged, led them to confider him in 
an eminent degree as their patron and friend. 


THROUGH 
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THROUGH a large portion of his life, he was, by his ftation, an 
overfeer of Harvard College, and in the year 1779, he was chofen 
a fellow of the corporation of that Univerfity, in which office he 
continued until the year 1786, when he refigned it on account of 
his more public engagements. In the clafs of his moft delecta- 
ble cares, the exercife of his duties in this office may be confid- 
ered as {tanding among the higheft. He loved the fociety; he 
was fond on all occafions of avowing his relation to it as his lit- 
erary parent: And as a friend to his country and the interefts of 
religion and learning, he viewed it in a light ftill more import- 
ant: He was unceafing in his efforts to ferve it, and he contrib- 
uted by very handfome donations during his life, to render the 
means of inftruction there more ufeful ; and eftablifhed by his 
will, a fund for rewarding thofe ftudents who fhould be diftin- 
guifhed by their merit. 


IN the year 1785, Mi. Bowpvorn was chofen Governor of the 
Commonwealth of Maffachufetts : while he received honor from 
this exalted ftation, he added to it dignity. No part of the du- 
ties of his adminiftration were neglected or carelefsly performed. 
In his correfpondencies with the fupreme council of the then con- 
federated ftates, and with thofe of each of them, he was regular 
and punctual. No aét or refolve of the legiflature received his 
approbation until he had attained a thorough knowledge of its 
obje&t—comprehended the defign of its provifions, and was on the 
whole fatisfied of its falutary effects. In his appointments to of- 
fices of civil truft, he was careful and judicious, nor ever profti- 
tuted this important and delicate confidence, with which he was 
entrufted: by the conftitution, by’ committing the care of the 
property, 
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property, the lives, the reputation, and thie liberty of the citizens 
to unworthy hands. Although he was by nature, and_ by his 
habits, lefs fitted for military duties, than for thofe of civil life ; 
yet his arrangements of the militia gave univerfal fatisfaction. 





Moft of the independent corps in the town of Bofon, and many 
in other parts of the ftate, which have been diftinguifhed for their 
brilliant and foldierlike appearance, were formed under his admin- 
iftration, and he.had the pleafure whilein office to fee the militia 
as refpectable as any that have appeared in this, or perhaps in any 
country. Kefpectable foreigners, and citizens of other ftates, 
whiie they were received with a proper attention, which gratified 
their feelings, were impreffed with a refpect that dignified the 
government, as well as the Governor. 


HE was again placed in the chair in the year 1786, during 
which year, a cloud arofe with fo threatening an afpeét to the 
freedom of America, as called for the exertions of ali his abilities 
to diffipate. ‘The infurreétion in this ftate, was an occurrence fo 
interefting at the time, fo important in its political effects, and fo 
memorable in the hiftory of this country, that it muft engage 
our attention for a few moments, efpecially as the charaéter of 
Mr. Bowporn was greatly developed by the part which he a¢ted 
upon the occafion. Many caufes concurred to produce this dif- 
turbance: a long war from which this country had but juft e- 
merged, had left on the people a heavy debt, which was felt with 
greater weight, as the taxes had been fuffered for fome years to 
accumulate, by the incautious remitnefs in the collection of them : 
A depreciating paper currency had thrown many honeft people 
into difficult circumftances : Thefe were aggravated by their fee- 


ing 





i, ‘ates ‘ec She Bee vs 





ewe Si ial a ih is 8)e 
wine + " o" Fle 5 a nae ee he Vata “ae \, gd ee i eA ae - 
eal te Bek alles soe et Rin aoa eo Bas bea ? Sie TR te Rt sah al oi ‘ ; die ne 
PIR I Nps Sr diinetda 


Saks RU aaah aaa Secs licoi 





ag ahs Ritts 
UR eine Sse as shale rapt ere Pa 














17 
‘ing fome of their more artful neighbors fuddenly poffeffed of the 
property which they had loft, by their confidence in a medium, 
the operations of which they did not underftand.' Creditors had 
been cautious in calling for their debts, while the laws had coun- 
tenanced debtors in offering them an iniquitous compenfation. 
When government therefore began to exert itfelf to enforce the 
collection of taxes, and the courts of law were open to do juftice 
to creditors, a few artful men, of defperate fortunes, and wicked 
hearts, conceived the defign of inciting the people, who were 
without information: of the true ftate-of affairs, to oppofe the 
courts of law, and even to rife in arms to obftrué& them.’ Many 
people of. honeft intentions, from whom their: views were con- 
cealed, were induced to give them countenance, without confid- 
ering the confequences, which muft inevitably follow a ftate of 
anarchy, in which the. laws, and the regular adminiftration of 
juftice, muft be fufpended. ‘Thefe. combinations were extenfive 
and formidable, and perhaps there was a time in which it was 
uncertain, whether even a majority of the people were not.at leaft 
in a difpofition not to oppofe the progrefs of infurgency. Like 
caufes of uneafinefs, in a greater or lefs degree, exifted in moft of 
the confederated {tates : The-contagion appeared te fpread, and 
unlefs the progrefs of their fuccefs had been fuddenly arrefted, 
the flame which was already kindled, would probably have caught 
the combuftibles fcattered throughout.the ftates, and have raged 
with irrefiftible fury. Mr. Bowpo1n was at this time our Gov- 
ernor—in a fituation to try the fortitude and refources of any 
man. Many palliatives were propofed—He was induced for a 
time to liften to them, and to give his aflent to'an act, which for 
E a moment 
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a moment he was perfuaded to believe, might relieve them from 
fome of their prefling difficulties, and extinguifh the flame. This 
meafure gave pain to fome of his beft friends. But the views of the 
leaders in the infurreéction, and their fecret abettors, went further 
than their profeflions, and it became neceflary to oppofe their 
progréfs with force. ‘The majority of his council were found 
ready to fupport him, in the moft efficient meafures. Money, the 
finews of war, was wanting—the treafury was empty—but by a 


meritorious exertion of the merchants, and. other gentlemen of- 


property, in which Mr. Bowpo1n himfelf, fet an honorable ex- 
ample, ample funds were immediately provided. The militia 
was called forth, and a gentleman put. at their head, whofe pru- 
dence and abilities, as well as courage, had’ been often proved. 
By his fpirited exertions, and thofe of the officers and militia un- 
der his command, difficulties apparently infurmountable.: were 


overcome. By rapid marches, in the moft inclement feafon, over 


mountains of fnow, almoft as difficult to pafs as the Alps to the 
General of Carthage, the infargerits and their. leaders were pan- 
ic {truck, and fled with precipitancy ; and,.. without the effufion 
of blood, the rebellion was crufhed, and peace and. fafety reftor- 
ed tothe ftate. The general orders. iffued by the Governor, fhew 
at once his firmnefs and circumfpection, and his tender concern 
for the lives and rights not only of the innocent and lefs blame- 
able citizens, but even of thofe in an high degree criminal. 
When we take a retrofpective view of this fcene, and find fuch 
numbers of people, who had fo recently been united in refifting 
the dangers of tyranny; who appeared to underftand fo we// the 
rights of mankind, and the boundaries of civil liberty which 
fhould 
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19 
fhould not be tranfgreffed—we are a/ffonifhed that principles 
fhould have been fo foon imbibed, and a conduct adopted, which 
brought into fuch imminent hazard, all they could hold dear, and 
for which they had fo virtuoufly and fuccefsfully contended—We 
fhudder at the idea, that the fair fabric of American liberty and 
independence, which they had erected, and in which they had 
placed the altar of freedom, and where was then burning the 
pureft incenfe, was at once on the point of being overthrown, the 
flame extinguifhed, and the dome of tyranny and defpotifm, the 
fucceffors of anarchy, fixed on its ruins. But the extremes of 
good and evil are often marked by imperceptible lines. In this 
occurrence we may, without a fanciful imagination, trace one of 
the moft ‘operative caufes, which gave birth and energy to that 
fyftem of union, which has fince cemented, and, we truft, indif- 
folubly, the freemen of America. 


A-NUMBER Of merchants, and other gentlemen of property, in 
the year 1784, having procured a charter for a Bank, confidered 
Mr. Bowpo1n, as the perfon moft likely to give them credit, and 
aflure the world of their honor and ftability, and placed him at 
their head as their Prefident. 


A sociETY afterwards formed under the name of the Humane 
Society, for purpofes friendly to humanity, followed their exam- 
ple and gave him the fame rank among them. 7 


MR. Bowpo1n’s reputation as a man of {cience and virtue, was 
not confined to the United States of America. Diftinguifhed 
honors were conferred on him by many learned focieties. He 
was made L. L. D. by the univerfities of Cambridge, Philadel- 
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phia, and Edinburgh; Fellow of the Royal Society of London ; 
Fellow of the Society of Arts, Manufactures and Commerce of 
London ; and he maintained through life an extenfive correfpon- 
dence with men of afte and learning. 


us laft public appearance in a political character, was in the 
Convention of this ftate, appointed in the year 1788, to confider 
of the Conftitution of the United States. On this, as on a former 
occafion of like nature, but of lefs importance, many gentlemen, 
who, from their private employments and love of retirement, had 
declined engaging in the bufy {cenes of politicks, affembled to de- 
liberate on a plan of government, which might for many gener- 
ations affect the liberty and happinefs of the citizens of America. 
In this afflembly, fo refpectable for the great and virtuous charac- 
ters which compofed it, Mr. Bowporn appeared as a Reprefentative 
for his native town. Here he again becamea ftrenuous advocate 
for a form of government, calculated as he conceived, to produce 
that fecurity, which is the ultimate defideratum in all focial com- 
pacts, and which fecurity depends on the introduction of fuch 
checks, as may at all times balance the dangers, which arife to 
true freedom, from the occafional preponderancy ‘of ariftocratic 
or democratic principles. Here he reafoned wrth pertinent force, 
and his fpeech on the occafion, printed among the debates of that 
convention, demonftrates his thorough acquaintance with the 
principles of government, and his ability to fupport them. He 
gave his voice for the adoption of the conftitution, not becaufe 
he thought it merely preferable to the feeble ftructure of the 
confederation, or that the falutary provifions of it overbalance 


thofe which -were exceptionable ; but from a full conviction, 
that 
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that it was probably one of the beft, that human wifdom could 
devife. 


THE character of Mr. Bowporn has hitherto been principally 
confidered in thofe points.of view, in which he has been placed 
by his public ftations. But.the hiftory of his private life is no 
lefs honorable to himfelf, nor lefs. ufeful and inftruétive to the 
world. He early eftablifhed for himfelf a fyftem of order, which 
enabled him through a life, zicatly converfant. with public af- 
fairs, to poffefs a dignified leifure. He was never unduly preff- 
ed for time, to perform all his duties ; to gratify the bent of his 
fpeculative tafte for literary purfuits ; or to folace himfelf in his 
rational amufements with his domeftic connections. The fame 
order enabled him fo to conduét his property as to avoid confu- 
fion and wafte, and to be ever ready to apply it to the purpofes 
of hofpitality and beneficence. 


HE was an open and unreferved profeflor of the chriftian reli- 
gion, and in the form ufually praétifed in this country. He was 
not oftentatious, enthufiaftic, or intolerant ; but it was on reli- 
gion as the firmeft bafis, that he refted all his hopes, and from 


which he derived his confolation. He was a friend to the clergy, 
not only of his own religious denomination, but of all others. He 
received them with courtefy ; he encouraged them with his coun- 
tenance, and he frequently relieved their .pecuniary difficulties. 
They repaid him with affection ; and they have fhown a refpect 
for his memory by the affliction which they tinaffectedly exhibit 
at his death. 


” 


I MIGHT 
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I MIGHT with the ftricteft truth, point out many other ex= 
cellent traits in his charaéter, but to thofe who. knew him, their 
own knowledge will fupply the deficiency ; and with thofe who 
did not, I might incur the cenfure of deviating from the rules 
prefcribed me. It may be faid that our country has produced 
many men of as much genius; many men of as much learning 
and knowledge; many of as much zeal for the liberties of their 
country, and many of as great piety and virtue. But, is it not 


rare indeed, to find thofe in whom they have all combined, and: 


been adorned with his other accomplifhments ? 


WE now approach to that fcene, in which all men muft at laft 
a&t. - The wife, and the foolifh; the learned,. and the ignorant; 
ftatefmen, and men in humblelife, are here placed on.a level ; yet 
it is in that fcene, in which, whatever chara€ters they have borne, 
or have affumed, the mafk, if any they have worn, muft drop for- 
ever. Mr. Bowporn, fill in the pofleffion of the undebilitated 
powers of his mind, and when his friends promifed themfelves 
much from his experience and example, was attacked by a moft 
painful and fatal diforder, under which he lived feveral months, 
but in the full view of approaching death. Let us draw near 
his couch: We fhall there fee him fuffering the moft excruciat- 
ing pain; but fuftaining it with fortitude ; revifing that difpofi- 
tion of his temporal affairs, which his love of order, had induced 
him to make in health ; his heart overflowing with gratitude for 
the bleffings he had enjoyed ; willing to live, but not afraid to 
die ; his hopes lively and animated ; not fupported by any vi- 
fionary dreams of enthufiafm, but by the rational belief of the 
religion 
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religion he had profeffed, and on the retrofpeét of a life, which 
had been conduéted by its principles, and at laft quitting it like a 
philofopher and chriftian. 


ne died on the fixth day of November, 1790. By his will he 
gave to the Religious Society with whom he was connected, and 
to their Minifter, as well asto the Univerfity at Cambridge and 
to this Academy, very handfome legacies. 


THE general anxiety which had for fome weeks been manifefted 
by an inquifitive folicitude for his fafety, was now changed into 
expreffions of forrow at his death, 


GREAT and refpectable was the concourfe which attended his 
funeral—every fpecies: of occupation was fufpended—all ranks 
and orders of men—the clergy and the laity—the magiftrate and 
the citizen—men of leifure and men of bufinefs—teftified 
their affection and refpeét, by joining in the folemn proceffion— 
and crowds of {pectators lined the ftreets through which it pafl- 
ed—while an uncommon filence and order every where marked 
the deepnefs of their forrow. And can we, my brethren, part 
with our friend, our brother, and our head, without regret ? Can 
we recollect, without emotion, the many pleafing and inftruétive 
hours we have pafled with him, in his clofet, in our meetings, 
and at his focial board ? Can we forget his virtues ? or can we, 
without the moft pungent forrow, refleét that the heart which 
they once filled, now ceafes to beat ? and the eye through which 
their emanations were conveyed, is clofed forever ? Is it lefs phi- 
lofophical to indulge the tear, that flows from thofe principles of 

fympathy 
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fympathy which expand and elevate the heart, and dignify the 
man, than to affect a cold apathy which nature, or its author, 
has never given him? No—let us feel, but fubmit—let us deeply 
engrave on our minds the impreffions of his character, and ani- 
mated by his virtues, imitate his example, 
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1. Geometrical Methods of finding any required Series of Mean 
Proportionals between given Extremes, by JAMES 
WINTHROP, Ej. F. A. A. 


HE duplication of the cube has long been a defide- 

ratum in Geometry, and has been confidered as one 
of the greateft queftions in that fcience. To enhance its 
importance, its origin has been traced to the Oracle of Del- 
phos. Hence it is frequently called the Delphick queftion. 
[t is faid, that when a peftilence raged in Athens, applica- 
tion was made to Apollo for information of the means, by 
which the anger of the Deity might be appeafed. The God 
dire&ted the inquirers to double the contents of his cubical 
altar, without changing its form. He was, however, miftak- 
en in his prefcription ; for the plague ceafed, though the 
condition was not complied with. The writer of the prefent 
paper therefore, requefts the candour of this learned aflem- 
bly, whilft he attempts to apply to this problem, principles 


univerfally received. 
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It is a well known property of proportionality, that if a 
feries of four continued proportionals be taken, the firft term 
will be to the fourth, as the cube of the firft is to the cube 
of the fecond. The queftion therefore has been made to 
_ change ground ; and the objeét has been, to find two geo- 
metrical proportionals between two given extremes. This 
is the fituation in which it is to be viewed at prefent. 


That triangles, agreeing in all their angles, have their cor- 
refponding fides proportional, is one of thofe truths which 
enter into almoft every geometrical demonftration ; and it is 
the bafis of this inveftigation. 


All cafes of this fort may be claffled under two general 
heads. I. When the whole number of terms is uneven. 
II. When the whole number of terms is even. 


For the greater perfpicuity, let us begin with the moft 
fimple cafes, which, though the methods of refolving them 
are known, muft form the bafis of our reafoning ; and, with- 
out which, the fyftem will not be complete. The whole wil! 
be comprifed in four propofitions. 


PROBLEM I. 

IT is required to find one mean proportional between two 
given extremes. : 

It is a well known property of a circle, that a fine is al- 
ways a geometrical mean between the verfed fine and the 
remaining part of the diameter. Therefore, make a right 
line A B (fee Plate 1. Fig. 1.) equal to the fum of the given 
extremes AC and CB; from the point of union C, raife a 
perpendicular 
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perpendicular C D, and bifecting the line A B in E, with the 
radius A E draw the femicircle AF B; then will the line 
C F, intercepted between the circumference and the diame- 
ter of the femicircle, be the mean term fought. 


PROBLEM II. 
TO find two mean proportionals between two given ex- 
tremes. 


This muft be done by fimilar triangles, it being an uni- 
verfal principle, that fimilar triangles have proportional fides. 
Let A CE, EC D, and D CB, (Fig. 2.) be equal angles of 
any aflumed magnitude; and let AC and BC be the ex- 
tremes given. Draw AB, a right line crofling EC and DC 
in the points E and D. Then will AEC equal EDC+- 
D CE, and for the fame reafon CB D will equal CD E— 
DCE. Wherefore, make BDF equal to DCE,and AEG 
equal to DCE, and we fhall have three fimilar triangles 
FCD, DCE, and ECG, and their fides are neceffarily pro- 
portional. And the lines CF, CD, CE, and CG forma 
feries of four continued proportionals : For C D is the hy- 
pothenufe of the firft triangle, and bafe of the fecond ; and is 
therefore a mean between C F and CE. In like manner 
CE is the hypothenufe of the fecond, and the bafe of the 
third triangle; and is therefore, a mean between C D and 
CG. But the extremes C F and CG are fhorter than C B 
and C A. Having therefore, by this procefs, afcertained the 
method of finding eafily four continued proportionals, by 
beginning with the mean terms ; if we invert the proce(s, 
and begin with the extremes, and make the angles E AI and 
A 2 DBK 
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DBK each equal to D CE, we fhall have B K parallel to 
€ D, and AI parallel to E G, and therefore K I parallel to 
DE. Therefore, the triangles CBK, C KI, and CI A are 
fimilar to CDE; and by reafon of pofition, C Kand C 1 
are the mean proportionals fought. It is evident, that the 
two triangles C F D and C E G are introduced only for the 
démonftration ; but in practice, it 1s only neceflary, after 
joining the points A and B, to make E AI equal to DCE 
and we have tire term in the fertes next to one of the ex- 
tremes, which is all that isin fuch a cafe required. Clearnefs 
made it neceffary in the prefent inftance, that the whole pro- 
eefs fhould be performed. 


PROBLEM III. 
TO find any required even number of mean continued 
proportionals between two given extremes. 


From what was faid, under the fecond propofition, it is. 
evident, that if any number of fimilar triangles be made, 
and the fubtenfe of one of the angles at C (Fig. 3.) be con- 
tinued as EE, the angle EEI will always equal ECE. 
The angle B A E is therefore, always equal to all the angles 
on one fide.of the middle angle, when the number of angles 
at C is uneven, as it is in the prefent problem. The num- 
ber of angles at C is always lefs by one, than the number of 
terms. If therefore, the number of terms be twelve, the 
angles will be eleven; and BAE will equal five of them, 
being all the angles on one fide of the middle angle. CE, 
the fecond line in the figure, is therefore, one of the lines 


fought; and next in order to one of the extremes, from. 


which all the reft are eafily obtained. 
PROBLEM 
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PROBLEM IV. 

TO find any uneven number of mean continued propor- 
tionals, the extremes being given. 

Here, the angles at C (Fig. 4.) being even, after prepar- 
ing the work according to Fig. 2, it becomes neceflary to 
find the general mean of the whole feries, by Prob. I. and 
to. mark it off from C to D upon the middle line.. Draw 
ADand BD. Thenif BD be continued to E, the angle 
AD E will, by conftruction, be equal to AC D, equal to all 
the angles on one fide of the general mean CD. Therefore 
make E D F equal to one of the angles at C, and mark the 
point F in the next line, in the feries following CD; and 
the diftance C F will be the length of the term in the feries 
next following the general mean.. 


This fyftem is now reduced to a fimple form, and applies 
to all cafes. Inftead of its remaining any longer a difficulty 
to double folids, it appears, that they may be multiplied in 
any ratio whatever, by an eafy procefs. It is to be obferved, 
that when the number of terms is even, the term firft found 
is next to one of the extremes ; and when the whole num- 
ber is uneven, it is next tothe general mean. I fhall be grat- 
ified to find hereafter, that the method is fimplified. ftill 
further, by a happier hand than-mine. 
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Il. 4 Rule for trifedting Angles geometrically, by JAMES 
WINTHROP, Ej. 


H E trifection of angles, by a geometrical procefs, has 

been fo long fought for by the curious, that I cannot 
help feeling fome degree of relu€tance at offering any thing 
on that fubjecl. As I am wholly unacquainted with what is 
already done on this queftion, it is not impoffible, that the 
following folution of it may have been already publifhed. 
Shouldthis happen to be the cafe, I hope that the candour of 
this learned fociety will excufe it, as arifing from want of 
opportunity to read in thefe branches of fcience, and the 
confequent want of opportunity to get information in them. 


Let A Bor B g (Plate 1. Fig. 5.) reprefent the arcs to be di- 
vided, and Af or gf, one third of their refpe€tive arcs ; thene f 


will be in each of them, the fine of the third, and Bf the 


chord of the two thirds. Now, by the properties of a circle, 
the fine e f muft always be equal to half the chordf B. The 
difficulty confifts in afcertaining the point f, whence 
the fine and the chord muft be drawn, bearing that relation 
to each other. ‘The method to be propofed at prefent, is by 
a regular curve which fhall trifect all poflible arcs, having 
their centres in the line AC, and terminating one way in 
that line, and the other way in the point B. 


It is evident, that any arc, lefs than a quadrant, may be 
drawn from B tothe radius Ad ofthe primitive circle (Fig. 5.) 
as by the conftruétion of that figure, B g drawn round C as 
a centre, is equal to half a right angle. It is likewife clear, 
that 
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that the nearer the arc is drawn to the line Bd, the lefs por- 
tion of a circle it will be, till at laft it degenerates into a 
right line. Let dh be made equal to one third of Bd; 
and the fine ef will always exceed dh, till the arc fhall be 
reduced to a right line; when they will be cxaétly equal. 
A curve therefore, having its vertex in h, and fo conftruéct- 
ed as to pafs through f, or, which 1s the fame thing, having 
every point of its circumference twice as far from B as from 
the line Ad, will trifect all poflible arcs having their cen- 
tres in the line AC. For, by being continued from h to f, 
it will trifect the finaller portion of a circle, or a portion 
lefs than a femicircle, which has its centre in the line A C ; 
and if it be continued infinitely from. V through C (Fig. 6.) 
it will trifect the greater portion. 


Having afcertained the property of the curve which ap- 
plies to our prefent purpofe, it remains to propofe methods 
for projecting it. ‘The methods we fhall take are the fame 
that are ufed in drawing a parabola. We fhall begin with 
finding points. 


Draw the line AF (Fig. 6) of a convenient Iength. 
Make A V equal to half of FV; draw A B equal to twice 
AF, and at right angles with A F ; and complete the paral- 
lelogram ABCF. Then will F be the focus, V the ver- 
tex, AB the directrix, and FC the femiparameter of the 
curve. To find a fuitable number of points in the circum- 
ference of the curve, extend the compafies from A.to fome 
point as d, in the line AF, between Fand V. Make BG 
equal 
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equal to Ad, and joind G. Double the diftance Ad, and 
fet off that new diftance from F to P, where the compafles 
mark the line dG. The point P will be in the periphery of 
the curve. For let PI be drawn perpendicular to the direc- 
trix A B; then, becaufe d G is parallel to A B, and the angle 
at Aisa right angle, P lis equal to Ad; and becaufe F P 
is double to Ad, it is alfo double to P 1; which was re- 
guired. 


The trouble of drawing this curve is very little more than 
that of drawing the parabola. The additional labour con- 
fifts only in doubling the diftance Ad, in order to find the 
Radius Vector ¥ P. Inthe parabola, A V is always equal to 
the focal diftance F V ; and,the radius veétor is always equal 
to the focal diftance, p/us the abfcifs V d. In the trifeéting 
curve, the radius vector is always equal to twice Ad; or, 
which is the fame thing, as A V is equal to half the focal 
diftance, the radius vector F P is -equal to the whole focal 


' diftance, plus twice the abfcifs V d. Hence it appears, that 


F C, the femiparameter of the trifecting curve, is to the fem- 
iparameter of a parabola of the fame focal diftance, as 
three to two. 


If an arc be defcribed iefs than a quadrantas B f g (Fig.5.) 
it will be fo divided, that f g will be one third of it. But fg 
will be one fixth of any arc Bgk, Jefs than a femicircle. 
Any arc therefore, lefs than a femicircle, will be trifeéted by 
that part of the curve which falls within the primitive cir- 
cle. The greater portion of a circle may be trifected, eith- 
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er by fubftraGting one third of the fmaller portion from a 
third of the whole, or by continuing the arc through the 
point F, till it meets the curve without the primitive circle. 
For F P being one third of a femicircle, the arc intercepted 
between F and any point of the curve without the point P, 
will be one third of a portion larger than a femicircle. 


In fig. 7, is reprefented the manner of defcribing the tri- 
feGting curve by a fteady motion. A Bis the directrix ; 
F C, the arc tobe divided; D E G,afquare, one fide of 
which is to be moved along the dire@rix; F E, part ofa 
thread, one end of which is tied to a pin at the focus F, and 
the length of it fuch, that when the fide of the ruler, along 
which the pencil is to-move, coincides with F V, the axis of 
the curve, and the pencil placed in V, the thread is to pafs 
from F round the pencil, then round a pin near the top of 
the ruler, and returning, the end is to be tied to the pencil. 
Thru, asone fide of the fquare moves along the direétrix, the 
radius veétor F E is continually lengthening ; and of confe- 
quence, the pencil is preffed towards the top of theruler. Upon 
the principle of the pulley, the line F E muft increafe twice 
as faft as the pencil afcends towards the upper extremity of 
the ruler; which is precifely the proportion required. This 
conftruction differs from that of the parabola, only in tying 
one end of the thread to the pencil, inftead of faftening it to 
the ruler ; and this difference is neceflary, becaufe in the 
prefent cafe, the additions to the radius vector are double te 
thofe in the parabola. 


+ Ill. Rules 
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ILE. Rules for Refolving two Cafes.in Oblique Spherical Trigonom- 
etry, by WILLIAM CROSWELL, a. o. Teacher of Navi- 
gation. 

IVEN two fides of an oblique angled fpherical triangle 

G and the included angle, required the third fide. 


RULE. 

Add together the cofecant of half the included angle, the 
half cofecants of the including fides, and the fine of half the: 
difference of the fides ; the fum will be the tangent of an 
angle, the cofecant of which being added to the fine of half 
the difference of the fides, the fum will be the fine of half 
the required fide. 

Example. Let the including fides be, one 82° 16/, and 
the other 62° 40’, and the including angle 127° 08’, and let it 
be required to find the other fide. 


2) 127 of Half. difference of including fides 9° 48’ 





63 34 Cofecant. o 04798 
62 40 Half Cofe. o 02571 
82 16 Half Cofe..o ac1gg. 
9 48 Sine.. 9g 23098. 9: 23098 





11° 27’ &c. Tangent. g 30666 Corref. Cofe. 0 70209 





59° 00 Sine. 9 93307 
2 





118 oo Side required. 
By this rule, mutatis mutandis, when two angles, and the 
included fide are given, the third angle may be found :—and 


by reverfing this rule, when three fides are given, an angle 
may be. found. 
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GIVEN the apparent diftance of the moon from the fun, 
or a fixed ftar ; and alfo the apparent and true altitudes of 
the obje€ts ; required their true diftance; 

RULE. 

To the apparent diftance, add the difference of the appar- 
ent altitudes, and take half the fum : alfo, from the appar- 
ent diftance, fubftra¢t the difference of the apparent altitudes, 
and take half the remainder ; then add together the half co- 
fecants of the half fum, and half remainder, the referved 
logarithm, and the fine of half the difference of the true, 
altitudes ; the fum will be the tangent of «an angle, the-cor- 
refponding cofecant of which being added to the fine of 
half the difference of the true altitudes, the fum will be the 
fine of half the true:diftance. 


Example. Moon’s apparent altitude 12° 30’. True altitude 
13° 20’ 42”. Star’s apparent altitude 24° 48’; Truealtitude 
24° 45' 57." Apparent diftance 51° 28’ 35°. Required the 
true diftance. 

24° 48! 
12 30 


12 18 Difference of apparent altitudes. 
24° 4.5' rw 
13 20 42 
2) II 2 5 15 
5 42 38 Half difference of true altitudes. 
51° 28/35" Apparent diftance 51° 28! 35” 
12 18 oo Differ. of appar. altitudes 12 18 00 


2)63 46 35 2) 39 10 35 


31 53 18 Half fum, 19 35 17 Half rem, 
Referved 
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Referved log. 68 
Half fum. 31° 53’ 18” Half cofe.o 13857 
Half rem. 19 35 17 Half cofe.o 23731 
Ha. diff.oft.al. 5 42 38 Sine. 8 99783 8 99783 




























13° 19 &c. Tangent. g 37439 Cofe.o 63745 








25°34! 56’ Sin.g 63528 r 

2 ; 

51 9 52 True diftance. ' 
Inftead of finding the feconds in the are anfwering to the | uM 
above tangent, the correfponding cofecant is found at once oe 


by the following proportion : as the difference between the 
next greater, and next lefs tangents, to the difference between 
the correfponding cofecants, fo is the difference between 
the given tangent, and the next greater, to a fourth number, 
which muft be added to the leaft of the corref{ponding cafe- 
cants. 


—>HOn SP QOH ist—— 


IV. Odfervations of an Annular Eclipfe of the Sun, at Cambridge, 
April 3d,1791, by SAMUEL WEBBER, a. m. Hollis Pro- 
Seffor of Mathematicks and Philofophy in the Univerfity at Cam- 
bridge. 

XPECTING an annular eclipfe of the fun, on the third 
E of April, I previoufly took correfponding altitudes of 
the fun with a tranfit inftrument, in order to afcertain, with 
all the precifion in my power, the going of the clock, which 
belongs to the Univerfity. But, the day before the eclipfe 
happened, the clock unfortunately ftopped, for want of fome 4 

repairs, 4 
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repairs, which, it was expe€ted would have been made before 
that time, This circumftance not only occafioned the lofs 
of the obfervations that had been made on the go- 
ing of the clock, but alfo rendered it wholly unfit to be ufed 
in viewing the expected phenomenon, or in making any kind 
of aftronomical obfervations. The failure of my clock be- 
ing known to the Reverend Prefident of the Univerfity, he, 
with his ufual goodnefs, invited me to obferve with him ; as 
his clock was good, and regulated for the purpofe. The tel- 
efcope which I intended to ufe on this occafion, was ac- 
cordingly removed to his houfe. It is a reflector made by 
Short, three feet in length, and magnifying go times. The 
time of each contact was noted, and afterwards reduced to 
apparent time, according to the clock’s difference from ap- 
parent time, and rate of going, as determined by the Prefi- 
dent ; and is as follows, viz. 


4 oH 
Beginning, or firft external contact, April 3. 6 1 27 A.M. 
Firft internal contact, 7 8 ¥ 
Second internal contact, 7 12 56 
End, or fecond external contact, 8 28 26 
“a ae 
Annulus, o 4 49 
Duration, 2 26 59 


Viewed through a telefcope, the eclipfe appeared to be 
nearly, or quite central. At both the internal contacts, there 
was acurious and ftriking appearance of what may be called 
drops, on account of their refemblance to drops of a fluid. 
At the firft contact, when the «horns of the fun were form- 
ing a ring about the moon, thefe luminous drops fuddenly 
appeared 
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appeared at feveral different points, with very little differ- 
ence of time. At-firft, they were nearly circular ; but they 
rapidly extended themfelves along the limb of the fun, till 
uniting, they completed the annulus. At the fecond-contatt, 
feveral breaches in the annulus almoft inftantaneoufly fuc- 
ceeded the firft,-at different diftances from each -other ; and 
the oblong drops included between them, contraéted and 
vanifhed. 


‘The fky was perfectly clear, during the whole-time of the 
eclipfe ; and our obfervation was not interrupted by the in- 
tervention of a fingle cloud. | 


The fear of lofing an obfervation of one of the contacts 
prevented my taking any meafures with a micrometer ; as 
the only one in my pofleffion is fitted to the telefcope, 
with which I obferved the contaéts ; and fome time would 
be requifite to adjuft it to the micrometer, and afterwards 
for ufe without it. | 


DS DDDFDISOO'OO— 


V. Obfervations of the Tranfit of Mercury ever the Sun’s Dife, 
November 5th, 1789, 4y the Rev. JOSEPH WILLARD, 
p. D. Prefident of the Univerfity, and Vice. Prefident of the 
American Academy of Arts and Sciences. 


HE circumftances attending the tranfit of Mercury, 
which happened November 12th, 1782, were more fa- 
vourable in North America than in Europe. The altitude 
of the Sun was much greater at the beginning of the tran- 
fit, and the whole was vifible to us ; whereas the Sun fat in 
Europe, 
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Europe, before the two Jaft contacts happened. But Mer- 
cury’s latitude was then fo great, that the times of the con- 
tacts could by no.means be determined, with that precifion 
as when the latitude is fmall For this reafon, the tranfit 
of November sth, this year, became more peculiarly intereft- 
ing. And it was of more importance that it fhould be ob- 
ferved:in America,.as the whole was. vifible to us, which. it 
was not to the Europeans.. 


Having determined to make as accurate obfervations up= 
on this tranfit, as fhould be in my power, I began to take 
equal altitudes of the Sun, to afcertain the. going of my 
clock, as early as the twentieth day of October: and, by 
obfervations made on that day, and the 22d and 23d,.1 
found, that it did not deviate from keeping equal time, more 
than half a fecond in twenty four hours. After the. 23d, 
the weather hecame peculiarly unfavourable for obfervations 
of the Sun, on account of clouds and rain.; fo that I. could 
not obtain a complete fet of equal altitudes, till the 2d. day 
of November ; when I found that the Sun. paffed the meridian 
by my clock, making the equation for the change of declina- 
tion, during the half interval between the forenoon and after- 
noon obfervations, at 11" 59! 33” 17”. The 3d and 4th days 
ef the month were cloudy ; but, on the morning of the sth, 
the day of the tranfit, the atmofphere was very clear ; not a 
cloud was to be feen ; and there was nothing unfavourable 
to obfervations of this plienomenon, except the-wind, which. 
at times was pretty high. This however, did not prevent. 
the contaéts’ being determined with great exaétnefs. 

For 
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For obferving the contacts, I was furnifhed with an ex. 
cellent achromatick telefcope of 3: feet long; the largeft 
magnifying power of which is go, and is that which I made 
ufe of upon this occafion. For meafuring diftances, I had 


Dollond’s micrometer, fitted to a reflecting telefcope of a 
foot long. 


About a quarter of an hour before the time when the 
firft conta€t was expefted by calculation, I fat down to my 
telefcope : and having previoufly determined the part of 
the Sun’s limb, where the firft impreffion would be made, 
I endeavoured to keep that point, as near as I could judge, 
in the centre of the field of view: and {uch was its fituation 
at the time of the firft external contaét, which happened at 
S" 24! 4", A. M. apparent time. The atmofphere appeared 
very clear, and there was no undulation of the Sun’s limb, 
but it was in a {mall degree ferrated ; and nothing but that 
appearance could give an uncertainty to this obfervation. 
Poffibly there might be an errour on this account, of two 
or three feconds. But, the indents upon the limb were by no 
means, fo large as in the tranfit of November 12th, 1782, 
at the time of the firft contact. 


The apparent time of the firft internal conta&t was 8° 25/ 
52". No uncertainty feemed to attend this obfervation ; and 


a s foon as Mercury was wholly within the Sun, his difc ap- 


peared perfeétly circular. 


I mea‘ured the diftance of Mercury from the Sun’s limb 
a number of times, whilft he was pafling over the difc ; but 
the wind was fo high and troublefome, when I was ufing 
that fhort and unfteady telefcope, to which the micrometer 
was 
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was fixed, that I was not fe far fatisfied with them at the time, 
as to fuppofe they could be fafely ufed to determine the 
leaft diftance of centres : but was perfuaded, that if the ob- 
fervations of the two laft contacts fhould be as favourable as 
thofe of the two firft, the leaft diftance of centres, and the 
latitude of Mercury, might with more accuracy, be deduced 
from the contaéts, than from any of the micrometer mea- 
fures. I did not attempt, on the fame account, to meafure 
Mercury’s femidiameter by the micrometer, but left it to be 
determined from the contacts. As the Sun’s diameter was 
a large angle, and could more eafily be taken than fmail 
ones, I applied the micrometer feveral times, to meafure it, 
when the wind was leaft troublefome ; and found it, parallel 
with the horizon, to be 32! 24” 33. 


The atmofphere was perfectly clear at the time of the two 
jaft contaéts ; and I found the internal one happened at 


1" 15/44”. Pp. M. and the external one at 1° 17! 36” p.m. both 
apparent time. 


I took correfponding altitudes of the Sun on the day of the 
tranfit ; and found, that when it paffed the meridian, it was, 
by my clock, ufing the proper equation for change of decli- 
nation, 11° §9/ 36”22”. From the 2d of November there- 
fore, to the 5th, the clock had gained upon apparent time 
3’ 5". fit had kept mean time exactly, it.would have 
gained 3” 54”. Hence it appears, that it deviated but about 
+ of a fecond in twenty four hours, from keeping mean 
time. 

Having had fo good obfervations of this phenomenon, I 
thought it my duty to communicate them to the Academy. 

D And 































26 ASTRONOMICAL anp 


And I fhall conclude the paper by making thofe deductions 
from ther, which I hope, may in fome meafure, fubferve the 
interefts of Aftronomy. 

The clements for the calculations are from M. Mayer’s 
Tables of the Sun, publifhed in the year 1770, and M.de la 
Lande’s Tables of Mercury, in the firft volume of the fecond 


edition of his Aftronomy, publifhed in the the year: 


1771 ; reckoning the difference of meridians between Cam- 
bridge, and the Royal Obfervatory at Greenwich, 4" 44! 31’; 


and between Cambridge, and the Royal Obfervatory at Paris,, 


4° 53! 47" 

By thefe tables we find ¥’s diftance from the Sun, reduc- 
ed to the ecliptick, at the time of the conjunction,, Log. 
4. 498326,in numbers = 31501 ; the Sun’sdiftance from the 
earth, Log. 4. 995777, in numbers = 99032 ; Mercury’s 
diftance from the earth therefore, in numbers, was 67531 == 
Log. 4. 829503. By the beft calculations, from the obfer- 
vations of the tranfit of Venus, made in the year 1769, the 
Sun’s horizontal parallax, on the day of the tranfit of Mer- 


cury, muft have been 8". 85, Having thefe requifites, we may 





find Mercury’s horizontal parallax thus : %’s diftance 
from the eatth : @’s diftance from it ::©’s horizontal paral- 
lax :y’s horizontal parallax ; which is found = 12”. 978 : 
confequently;-x.’s horizontal parallax from © = 4’. 128. 


The Sun’s horary motion, during the tranfit, was 
2! 30". 7 > Mercury’s heliocentrick horary motion in longi- 
tude in the ecliptick, at the time of the firft external contact, 
was 14’ 59”; and at the time of the fecond, 15’ 3”: confe- 
quently, his motion from the Sun, 12' 28”. 3 and 12’ 32”. 3; 

from 
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from which we may find Mercury’s horary motion upon the 
Sun’s difc, with refpect to the ecliptick, at the beginning of 
the tranfit, 5’ 49”. 059; and at the end, 5’ 50".955. This 
was the compound motion of the Sun and Mercury ; Mer- 
cury’s motion being retrograde. If therefore, we fubftraét 
the Sun’s horary motion, we fhall have Mercury’s geocen- 
trick horary motion in longitude, at the beginning of the 
tranfit, 3/ 18”. 359; and at the end, 3! 20’. 255. 


Mercury’s heliocentrick motion in longitude, from 
8" 24! 4", the time of the firft external.contact, till 10" 39/ 31’, 
the time of the ecliptick conjunction, by the tables, was 
33' 50”. 1, making 28’ 9”. g from the Sun, and 13'8”. 29 for 
his motion upon the Sun’s difc, which makes his geocentrick 
motion in longitude 7’ 28”. 09. The fimilar motions, from 
10" 39/ 31” to 1" 17! 36’, the time of the fecond external 
contact, were 39' 35”.2, 32! 58”. 2, 15/22”. 77 and 845", 77, 
Mercury’s horary motion in latitude, at the beginning of 
the tranfit, was 51”. 404; and at theend, 51”.685; and 
from 8* 24’ 4" to 10° 39! 31”, 1/ 56”. 011 ; and from 10% 39! 
31’, to 1° 17/ 36", 2' 16”. 115, decreafing. 
The longitude of the Sun therefore, and Mercury’s geo- 
centrick longitude, by the tables, at 10° 39! 31”, being 


7° 13° 40! 56".5 ; and the latitude of Mercury, 7’ 27". 95, we 


fhall find, 
At the time of the firft external contact, viz. 8° 24/4” a. M. 


©’s longitude. 7° 13°35' 16’. 3 
%’s geocentrick longitude. | 7 13 48 24. 59 
&’s geocentrick latitude. 9g 23.961 
©’s right afcenfion. 221 7 34 


Right 
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Right afcenfion of the mid heaven. 167° 8/34" 

Which being fubftracted from 7 102 51 26 
270°, gives Z at the pole. j 

©’s femidiameter, by obfervation. 16 12. 125 

The obliquity of the ecliptick. 23 28 o 


Latitude of Cambridge, 42° 23' 28’ N. re- 
42 8 37 
duced to centr. 

From thefe elements, we find the longitude of the nona- 
gefimal degree, 4° 26° 32' 44”, and altitude, 55° 49/ 42”, and 
Mercury’s parallax in longitude from the Sun, 3”. 333; and 
in latitude, 2”. 322. 


At the time of the fecond external contaét, viz. 1" 17! 36” P.M. 


©’s longitude. eae a 
%’s geocentrick lIongitude.. ots 45 a 73 
%'s geocentrick latitude. 5 11. 835 
©’s right afcenfion. 221 19 45 
Right afcenfion of the mid heaven. 240 42 45 


Which fubftraéted from 270°, gives Z oA 29 16 15 
the pole. 


From thefe elements we find the longitude of the nona- 
gefimal degree, 7° 6° 22! 32’, and altitude, 34° 15’ 56,” and 
Mercury’s parallax in longitude from the Sun, o’. 29; and 
in latitude, 3”. 416. 


At &* 29' 52" a. M. the apparent time of ¥%’s firft inter- 
nal contact, his parallax in longitude from the Sun, was 
3". 323 5 and in latitude, 2", 329. 


At 1" 15' 44", p. M. the apparent time of ¥’s fecond in- 
ternal contact, his parallax in longitude from the Sun, was 
o”. 318 ; and in latitude, 3”. 412. 


For 
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For y’s femidiameter by the obfervation of the contaéts, 
and alfo his latitude, together with the time of the ecliptick 
conjunétion: In fig. 8, Plate 1. letES K reprefent the fouthern 
half of the Sun’s difc ; the diameter E © K a portion of the 
ecliptick, or rather a line parallel to it, being removed from 
it =the Sun’s parallax in latitude ; C y Mercury’s vifible 
geocentrick latitude at the time of the firft external conta& ; 
L M his vifible geocentrick latitude, at the time of the fecond 
external contact ; the line M U drawn from the point M 
parallel to K E = Mercury’s vifible motion upon the Sun’s 
difc, between the two external contacts, reduced to the eclip- 
tick ; confequently, y U —his vifible motion in geocentrick 
latitude, during the time which paffed between the two ex- 
ternal contacts. Therefore, 5 M is the vifible tranfit line; 
and § M U, the angle which this line makes with the eclip- 
tick. The point © is the Sun’s centre, at the apparent,time 
of the vifible conjun@tion of centres ; @ N perpendicular to 
3 M, the vifible leaft diftance of centres ; © D perpendicular 
to the ecliptick, the vifible diftance of centres, at the time of the 
vifible ecliptick cenjunétion ; y © and M © =the fum of 
the femidiameter of the Sun and Mercury, thediftance of cen- 
tres, at the time of the external contacts ; Oiand mr — the 
Sun’s femidiameter, the diftance of centres, at the time of 
the contaéts of Mercury’s centre with the Sun’s limb ; C U 
= UF, the vifible difference of longitude of the centres, at 
the time of the firft external contaét, and-© L the vifible 
difference, at the time of the fecond. 

The 
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The longitude of the nonagefimal degree, at the time of 
each contact, being lefs than the longitude of Mercury, the 
parallax in longitude is to be added to Mercury’s longitude, 
at the time of each, to give the vifible ; and as Mercury’s 
motion in tranfits is retrograde, and the parallax, at the time 
of the fecond external contaét, was greater than at the time 
of the firft, the length of the vifible tranfit line was greater 
than the true, by the difference of the parallaxes. 


The true latitude, at the time of each conta&, was in- 
creafed by the parallax in latitude ; and as the geocentrick 
latitude was decreafing, and the parallax, at the time of the 
fecond external contact, was greater than at the time of the 
firft, the vifible motion in latitude was lefs than the true, 
by the difference of the parallaxes. Hence, we may eafily 
find M U and x U as follows : 











y’s parallax in lon. from © at rft ext. cont. 3". 333 
Do. at 2d. ©. 29 
Difference. 3. 043 
%’s motion on the @’s difc, with refpe& 
‘ eit ee ads Se ! 28! 31”. 06 
to the ecliptick, in 4° 53/ 32’. 

= 17114. 06 
Add the difference of parallaxes in longitude. 3. 043 
The Sun is = M U. 1714. 103 
%’s parallax in lat. from © at 1ft ext. cont. 24: 3at 
Do. at 2d. 3. 416 
Difference. T. 094 

#’s true 
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y’s true motion in geocentrick lat. in 4* 53/32’. 4 12. 12 
—= 252". 126 

Subtract the difference of parallaxes in latitude. I. O94 





Vifible motion in geocentrick latitude — y U. 251, 032 

Having found M U and g U, weeafily find the length of 
the vifible tranfit line y M, as follows: MU, 1714". 103: 
xy U, 251". 032 :: Radius: Tangent Z § MU, 8° 19/54". 5: 
Then Sine Z y MU, 8°19! 54”.5:U & 2517. 032 :: Rad- 
ius: y M, 1732”. 39; the half of which, viz. 866”. 195, — ¥ 
N,or MN. 

Having obtained gy N and M N, we may proceed to find 
y’s femidiameter by obfervation. 


At the time of the firft contact, ¥’s horary motion on the 
©’s difc, reduced to the ecliptick, was 5’ 49". 059 : therefore, 
in 1! 48”, the time from the firft external to the firftinternal 
contact, the motion was 10%. 472. At the time of the lait 
contact, the horary motion, with refpec to the ecliptick, was 
5’ 50". 955, which gives 10’. 917 for %’s motion upon the 
@’s difc, in 1’ 52”, the time between the fecond internal, and 
fecond external contact. The difference of the parallaxes 
between the firft external, and firft internal contact — o”. or, 
being added to 10’. 472, will give the vifible geocentrick 
motion of ¥ upon the ©, with refpe& to the ecliptick, 
10”, 482 in 1’ 48”; and the difference of the parallaxes be- 
tween the fecond internal, and the fecond external contact 
= 0”. 028, being added to 10”. 917, will give 10”. 945, for 
the vifible geocentrick motion of ¥ upon the ©, with refpect 
to the ecliptick, in 1’ 52”. ¥’s true motion in geocentrick 
latitude, 
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latitude, in 1/ 48” was 1”. 546; from which fubftraét o’. 007, 
the difference of the parallaxes in latitude in that time, and 
we fhall have 1”. 539, for x’s vifible motion in geocentrick 
latitude. In 1’ 52”, ¥’s true geocentrick motion in latitude, 
was 1”. 603 ; from which fubftraét the difference of parallexes 
in latitude, o”. oo4, and we fhall have 1”. 599, for ¥’s vifible 
motion in latitude. With thefe vifible motions in longitude 
and latitude, we obtain 10”, 594 for ¥’s vifible motion in 
his path upon the Sun’s difc, in 1/ 48”, and 11”. 061, for his 
motion in 1! 52”. 


The mean of 10%. 594 and 11”. 061, the motion of ¥ in 
crofling the Sun’s limb, at the ingrefs and egrefs, is 10”. 827; 
the half of which, viz. 5”. 414, being fubftraéted from $66. 
195, half the tranfit line, between the two external contacts, 
will leave 860. 781 — half the tranfit line, between ¥’s cen- 
tral contact. = Ni, or Nr. Let the obferved femidiameter 
of the Sun = 972”. 125, be diminifhed 4’. 5, for irradiation 
or inflexion, and we fhall have 967’. 625, for his femidiam- 
eter, to be ufed in thefe calculations ; this is = @ior or. 
Therefore, in the right angled plain triangles, ©¥ N and 
© MN, we have the hypothenufe, ©1 or Or, and fide, » N 
or MN, to find fide © N; which is obtained by multiplying 
together the fum and difference of the hypothenufe and leg, 
and extracting the {quare root of the produét, which is ea- 
fily done by logarithms. Thus © N is found = 442/. 071. 

Having found © N, let us affume 5” for the femidiameter 
of », which added to the Sun’s femidiameter, diminifhed by 
inflexion, will give 972”. 665, for © y and 4 M ; and fub- 
ftraéted, will give 962".665, for Os and yx ; from which we 
may 
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may eafily find N g and Ns, and N M and Nx; and con- 
fequently, obtain the fpaces which Mercury would have run 
through between the external and internal contacts, had his 
femidiameter been equal to that aflumed. Thefe fpaces are 
ys and Mx, each = 11%. 242 ; but the fpaces run through 
by obfervation, were not fo great ; therefore, y’s femidiam- 
eter by obfervation, was lefs than that which we have af- 
fumed, and may now be exaéily obtained. ’s_ by obferva- 
tion, was 10”, 594, therefore, 11’. 242: 5”%:: 10". 594: 4’. 
712. Mx by obfervation, was 11’. o61 ; therefore, 14’. 
242: 5° :: 11%. 061: 4”. 919. From thefe refults it appears, 
that ¥’s femidiameter by the obfervation of the two firft 
contacts, was 4’. 712 ; and by theobfervation of the two laft, 
4". 919 ; the mean of which is 4”. 815; which we may ufe 
as the femidiameter of y,in the calculations which follow. 


For 4’s geocentrick latitude at the time of the external 
contacts : 


We have already found y © U=N OD = 8 19! 54’. 5, 
and y N, the vifible tranfit line = 1732". 39, the half of 
which, viz. 866". 195,is == § NorMN;; alfo ¥’s femi- 
diameter by obfervation = 4". 815, which added to @’s .re- 
duced femidiameter, 967’. 665, will give 972". 48 = @y: 
Therefore, yN 972".48: Radius :: y N 866’. 195: Sine ~ 
3 @ N 62° 57’ 44%. 2, From this fubftratt 7 N OD, 
8° 19/ 54". 5, andthe remainder, viz»54° 37’ 49". 7, will be 
= Z 5 OD; the complement of which angle, viz. 35° 22! 
10”.3 willbe — Z y @ C; becaufe D® Cis a right angle. 
Having found 7 » @ C, we may fay, Radius: © 4, 972". 
48 >: Sine Z ¥ OC, 36° 22! 10°. 3: C¥, 562." 917 = 

E g' 22.917 
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9! 22". 917 = the vifible difference of latitude between the 
Sun and Mercury, at the time of the firft external contact; 
from which fubftra& Mercury’s parallax in latitude from the 
Sun = 2’. 322, and. the remainder, viz. 9! 20%. 595, will be 
Mercury’s true latitude by obfervation. The latitude by 
the tables, being 9! 23”: 961, the errour is + 3”. 366. 


For the difference of longitude of the centres of the Sun 
and Mercury at the time of ‘the firft external contact, and 
confequently- at the time of the ecliptick conjunétion : 

Radius : © ¥, 972”. 48 :: Sine Z © y C, 35° 22/10”. 3: 
C ©, 792". 995, the vifible difference of longitude of the 
Sun’s and Mercury’s centre ; from which fubftraé& 3”. 333, 
Mercury’s parallax in longitude from the Sun, and the re- 
mainder, viz. 789”. 662, will be the true difference of lon- 
gitude by obfervation. | 

Mercury’s heliocentrick motion in longitude from 8" 24' 
4’, A. M. to 10" 39/31”, A. M. viz. In 2" 15/ 27", was by the 
tables, 1689". 9 ; which will give 788”. 29 for his geocen-. 
trick motion on the Sun’s difc, reduced to the ecliptick. 
Fherefore, 788". 29: 2" 15' 274== 8127":: 789". 662 = 
8141” = 2° 15/4r’ ; which added to the time ‘of the firft 
externakcontact, viz: 8° 244"; will give 10” 39/45"; aA. M. 
for the apparent time of the true ecliptick conjunétion by 
obfervation ; being 14“ later than by the tables. 


At 10°°39' 45", the Sun’s longitude was 7° 13°40! 57%: 1 ; 
confequently, it being the ecliptick geocentrick conjunétion, 
Mercury’s geocentrick longitude was the fame, which makes 
itis heliocentrick longitude at that time, to have been 1° 13° 


40! 57". 1 
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40! 57%. 15 but by the tables, it was 7° 13° 41' 0". o, Mercu- 
ry’s errour therefore, in longitude, was + 2". 9. 


For Mercury's heliocentrick latitude, at the time of the 
ecliptick conjunétion, by obfervation, and his diftance from 
the node : 


In 2° 15/27", or 8127", y’s motion in geocentrick latitude 
by the tables, was 1' 56". o11 : Therefore, 8127”: 116. o11 
+> Srgi?: 116", 213 = 1 §6’.213. This was Mercury's 
motion in latitude, in 2" 15/ 41"; which being fubftraéted 
from 9/20". 595, his geocentrick latitude, at the time of the 
firft external contaét, will give 7’ 24”. 382, for his geocen- 
trick latitude, at the time of the obferved ecliptick conjunc- 
tion: Then §’s diftance from the Sun: y’s diftance from 
the earth :: ¥’sgeocentrick latitude, 7/ 24”. 382 == 444". 382: 
%’s heliocentrick latitude, 952”. 578 — 15! 52". 578. 

Let Q E. Fig g. be a portion of the ecliptick ; the point 
g, the place of %’s afcending node; Q xy, a portion of 
»’s heliocentrick orbit ; the point at gy, his heliocentrick 
place in his orbit, at the time of the ecliptick conjunétion ; 
and E, his place reduced to the ecliptick ; E y, his helio- 
centrick latitude ; the angle E Q y, the inclination of his 
orbit = 7° o! o”. In the right angled {pherick triangle, right 
angled at E, there are given the angle E Q ¥, and the per- 
pendicular or fide E yg, to find the bafe or fide @ E= Mer- 
cury’s diftance from the afcending node : 

Radius : Tangent, E 9, 15/ 52”. 578 :: Tangent co 74, 
EQ ¥, 83° of o”: Sine, Q E, 2” 9! 20° = ¥%’s diftance from 
the afcending node. 


At 
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At 10" 39! 45”, a. m. the time of the ecliptick conjunétion, 


i. a 

y's hehocentrick longitude was 1° 13° 40! 57”. 1 5 from a | 
which fubftract the equation of the node, 13". 7, becaufe the a | | 
heliocentrick latitude is found for the longitude unequated ; e | F 

The remainder is 8 13° 40! 43".4 16 

To which add y’s diftance from Q i | 

becaufe § was advancing to Q | 74:9 20 4 | 





The fumis the placeof the afcending node 1 15 50 3. 4 
Placeof Q by M.delaLande’stablesof1771 1 15 51 8 





Errour of the tables. +I 4.4 
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I. Odjervations on Prifmatick Colours, by Doétor SAMUEL 
TENNEY, of Exeter, F. A. A. 


Exeter, 24th March, 1791. 
Dear SiR;, 
HAVE long entertained fome doubts of the accuracy of 
. Sir Ifaac Newton’s theory of colours::.and as. ‘* Nullius 
addiétus jurare in verba.magiftri,” is. the general. motto of. 
modern enquirers- after truth, I hope, that a modeft attempt. 
to point out an errour in.it, accompanied. with a fincere 
wifh to have my, own opinion rectified, if it fhould appear. 
to:be wrong, will not. be efteemed an act of:difrefpect to fo: 
great a name.. 

The part of Sir Ifaac’s theory; with which I am. diffatisfi-. 
ed, is the number of colours inherent inthe rays of light.. 
That a: pencil. of rays is uniformly. feparated. by the 
prifm, into feven:portions, exhibiting each a. different col- 
our, is.evident. to the fight: ;, and that all other colours are 
made up of. differenti combinations. of thefe, follows of 
gourfe. That fome of the prifmatick: colours are alfo mere 
compounds, I fhall endeavour to prove.. 

The juftnefs of Sir Ifaac’s Rules of. philofophizing has nev-. 
er, to my knowledge, been called in queftion.. One of thefe. 
directs us to.“‘ admit no more. caufes of. any phenomenon: 
than are. neceflary for explaining it” :—and another afferts, , 
that. 
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it be proved, that all rays of the fame colour poflefs precife- 
ly the fame degree of refrangibility ? Two circumftances 
concur to render it, at leaft probable that they do not. 
The firft is, that the {pace occupied by any particular col- 
our, in the prifmatick picture, is fe much wider than the 
aperture, through which the light is admitted upon the 
prifm, for the experiment. For, if all therays of that colour 
were equally refrangible, the picture could be no wider than 
the aperture ; and would be terminated by well defined 
edges : which is the refult of this law of refractions, that pa- 
rallel rays, of the fame refrangibility, perpetually maintain 
their parallelifm. The fecond circumftance is, the unequal 
widths of the feveral colours in the prifmatick picture. Now, 
as this cannot arife from the greater or lefs quantity of 
rays, which would produce only different degrees of inten- 
fity, it muft proceed from this : that the rays of thofe col- 
ours which form the wideft pictures, poffefs different degrees 
of refrangibility among themfelves : in confequence of which, 


they are {cattered over a greater fpace. ‘This being allowed, 


it is highly probable, that fome red, and fome yellow rays 
may be equally refrangible ;in which cafe, they muft, at 
their exit from the prifm, be neceffarily blended. The fame 
may hold good of the the other rays, fome yellow and blue, 
fome blue and violet remaining unfeparated ; from all which 
combinations will arife the orange, green, and purple colours. 

Should it be here afferted, that thefe arguments prove on- 
ly that rays of the fame-colour, fuffer a difperfion from the 
imperfeGtion of the refracting medium, I would anfwer, 
that although it would be impoffible to account for the 

fecond 
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fecond appearance above mentioned, and its uniformity in 
all experiments, on this fuppofition ; yet, if granted, it will 
anfwer all the purpofes of my argument : for this difperfion 
of rays, however occafioned, whether by a different refran- 
-gibility in rays of the fame colour, or by the imperfection 
of the prifm, will occafion an intermixture of neighbouring, 
fimple colours; from which the fame compound colours 
muft proceed, that are produced by the fame mixtures in 
bodies, with which we are more intimately acquainted. 


I know not with what force thefe reafonings will ftrike 
thofe, who are not influenced by the partiality which a man 
commonly feels for his own ideas ; but to me, they appear 
fufficient to warrant a modeft conviétion, that the original 
colours, or thofe inherent in the rays of light, ought to be 
reduced to thefe four, Red, Yellow, Blue, and Violet ; and 
that the other three, Orange, Green, and Purple, though 
among the moft pleafing colours, fhould be degraded from 
the rank, which they have long unjuftly held ; and confider- 
edas only fome of the moft fimple of thofe, that are form- 
ed by compofition. 


After all, Sir, I am fenfible it will be faid, that in fuch 
enquiries, experiment is the only teft of truth. It happens 
rather unfortunately for me, that, if I am right in my princi- 
ple, that rays of the fame colour poflefs different degrees of 
refrangibility, the cafe hardly admits of an experiment which 
can be decifive. On the other hand, if what I impute to 
this caufe arife entirely from the imperfection of the prifm, 
a fecond prifm, fo placed as to take only one of thofe colours, 
which I efteem compound, might determine the point. For 
inftance, if orange be an original colour, the fecond prifm 
F could 









































42 Doétor Tenney, on Prifatick Cokurs. 


could produce nochange in it : but, if it be a compound, 
this fecond operation, by feparating the red from the yellow 
rays, would annihilate it. But, on the former hypothefis, 
that fome red, and fome yellow rays may be equally refran- 
gible, this experiment would be indecifive ; becaufe no fepa~ 
ration would be effeéted by it. I think of one experiment, 
by which (if it be practicable) fome light may be thrown 
on the fubjeét, though perhaps, not fufficient to difcover 
where the truth lies. This is, to place four prifms in fuch 
fituations, that the red rays of one, and the yellow of an- 
other, may be thrown together by the other two. If the 
common. prifmatick orange fhould be thus produced, it 
would be a ftrong circum {ftance in favour of my hypothefis. 

As I have no prifms within my reach, to make thefe, or 
any other experiments, relative to the fubject, it is not in my 
power. As I wifh to have my ideas either verified or dif- 
proved, if you have among your acquaintance any one, who, 
being poflefied of the neceflary apparatus, will take the trou- 
ble of making fome few fuch experiments, as the hints I have 
given, or his own ingenuity, may fuggeft, you will oblige 
me by turning his attention to. the fubjeé&t. And fhould 
you judge this epiftolary effay to be worthy of the notice of 
the American Academy of Arts and Sciences, I beg you will 
do me the honour to prefent it. 

I am, my dear Sir, 
with every fentiment of efteem, 
your moft devoted, 
and humble Servant, 
SAMUEL TENNEY. 


The Rev. Mr. BELKNAP, F.A. A. 
Il, An 
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Il. An Account of a Number of Medicinal Springs at Saratoga, 
in the State of Newyork, by Dr. SAMUEL TENNEY. - 


Saratoga, September 1, 1783. 
DEAR Sir, 


OU may probably recollect, that the laft time I had the 
pleafure of feeing you, I mentioned fome mineral 
{prings, in the vicinity of this place, which I had not then feen. 
I joined the regiment foon after, and took the firft oppor- 
tunity to vifit them; and, I affure you, I never had lefs rea- 
fonto repent of any pains taken togratify my curiofity in my 
life. T hey are fuch a production of nature as is calculated, 
not only to attract the notice, and excite the admiration of 
the illiterate ; but to engage the attention of the phyfician, 
the chemift, and the philofopher. 


They were unknown (except to the Mohawks, in whofe 
country they are found) ’till about thirteen years ago ; at 
which time they were difcovered by fome furveyors. The 
land, for feveral miles round them, is a wildernefs. They 
have been confiderably frequented by the poorer fort of 
people, ever fince their difcovery ; but for want of proper 
medical directions, and neceflary accommodations, their ufe- 
falnefs has been hitherto much confined. I think they 
want only a fuitable introdu@tion to the world, and fome 
convenient houfes for boarding and lodging patients, to ren- 
der them, under the advice of judicious phyficians, of very 
important fervice to the country. Whether my expecta- 
tions are too fanguine, time will difcover. In the interim, for 
your fatisfaction, I will firft give a defcription of the wells— 
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in the next place, fome experiments which I. made on their 
waters, with fuch obfervations as naturally occurred to me 
in confequence of them—and then relate their effeéts, in fuch 
cafes as I had an opportunity of obferving, with fome gen- 
eral remarks refpecting their medicinal properties. 

The fprings are about ten in number; of which the ex- 
tremes may be half a mile apart. They are fituated about 
fourteen miles northwefterly of General Schuyler’s feat, at 
Saratoga, in a kind of bog meadow, a few rods wide, 
through which runs a pleafant brookof {weet water. The 
land on each fide of the meadow, rifes fifteen or twenty feet 
above it; on the fide next the fprings, ftony, but fit for cul- 
tivation ; on the oppofite fide, fandy and barren. The 
bank adjoining fome of the principal fprings is very fteep, 
and bound with a broken ledge of lime rocks, generally in- 
crufted with flint, to the thicknefs of near an inch. This 
incruftation, which is unequal and ragged, gives them a 
very curious appearance. ‘This ledge does not extend more 
than fifteen or twenty rods. From the place where it ter- 
minates, to the upper {pring, there is an eafy declivity from 
the level land above, to the margin of the meadow. For 
fome diftance in this extent, the brook, which like moft 
others, winds through the meadow ina [erpentine courfe, 
runs clofe to the bank. This part is, in fome places, com- 
pletely bridged over, for feveral rods, with large tables of 
ftone, of about a foot thick ; which were evidently fhaken 
off the declivity, and fhot over the bed of the ftream. The 
bank, though it is. covered with aconfiderable ftratum of 
earth, appears to confift principally of a folid mafs of rock, 

whence 
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whence thofe large plates were fhaken. The remaining 
part is, in many places, cracked into deep fiffures, two or 
three feet wide, and generally covered with tables, fimilar 
to thofe above mentioned. In other places they are open, 
and difcover long fubterraneous vaults. Thefe ruins ex- 
tend perhaps twenty rods, and were doubtlefs, if we may 
judge from prefent appearances, produced many ages fince, 
by fome very violent convulfion of nature. 


I have been induced to be thus particular in my defcrip- 
tion of the neighbouring bank, not only fromits fingularity, 
but likewife on account of a conjecture which I fhall here- 
after venture to make, that there may be fome connexion 
between the caufes of thofe appearances, and thofe that gave 
rife to the fprings. 

I {hall now attempt a defcription of the fprings,. beginning 
with the uppermoft. This is about two rods from the foot 
of the bank ; the intervening: meadow, a deep mud. This 
{pring may be more properly termed a well. It is of an oval 
figure, and about three feet in its longeft diameter. Its depth 
is undifcovered, though it has been founded with a pole many 
feet long. It is perpetually emitting an infinite number of 
air bubbles, from the fize of thofe in a glafs of bottled cider, 
to that of amarble toy. This ebullition is conftant, though 
not uniform. The larger will frequently intermit for a 
fhort fpace, and then recommence with renewed force. 


The ftream of water from this well, is not much larger than 
might pafs through a large goofe quill. ‘The well is in the 
centre of a {tony fubftance (raifed about three feet above the 
furface of the meadow) which makes the perpendicular 
walls 






























SSR 


-, 
- 


Se ene 
Se ian th tame 


SS Gar LESTE ECTS GE TENS COROT S CELIO EA 





— Ne ree ee 





46 Dr. TEenney’s Account of Several Medicinal Springs. 


walls ; and gradually inclining, terminates at the diftance of 
eight or ten feet from it. ‘This ftony concrete is foft and 
friable ; and when broken off where it is wet, fmells like a 
frefh oyfter fhell. 

A few rods from this is another {pring of the fame kind, 
which difcharges a ftill fmaller quantity of water, and has 
but little {tony matter about it. From appearances, I can- 
not but conjecture, that this muft be of much later date 
than the former. There is one circumftance which renders 
it more than probable: the former was,’ ’till within a few 
years, furrounded with feveral others (fome fay ten or 
twelve) within the extent of the furrounding concretion. 
The orifices of thefe, feveral of which are ftill vifible, are 
become impervious. The water therefore, formerly dif- 
charged by them, muft have found vent by fome other courfe 5 
as it is hardly probable that it could find admittance into 
the main well, through its folid fides, it is natural to fuppofe 
that it might go off in a lateral direétion, where it found 
the leaft refiftance, and force a paflage in this place. 


The next fpring of any importance, is at about the fame 
diftance from the bank as the firft ; and differs from it, in 
difcharging a lefs quantity of water, and in being a kind of 
pool, inftead of a well. The area is an irregular parallelo- 
gram, of about eight feet by five, and near two feet deep. 


It is furrounded by an equal quantity of the fame ftony fub- 
ftance as the firft, with which, as I have been informed, it 


was formerly nearly covered. But the ftone being foft and 

friable, part of it was broken away foon after its difcovery, 

to render it commodious for bathing: the remainder has 
been 
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been beat down by fome means, not long fince. From the 
foot of the ledge of rocks, above defcribed, and within two 
rods of this pool, iffues a confiderable {pring of very good 
{weet water. 


The laft that demands a particular defcription, proceeds 
from the folid ground, about a rod from the foot of the 
ledge, and at the fame diftance from the margin of the 
meadow. ‘This is a well whofe walls are a folid rock, of a 
conical form, about five feet high, with a pretty broad bafe. 
Near the ground, however, this rock is light and porous, 
with a mixture of vegetable fubftances, and here and there, 
the fhell of a very minute mufcle or fnail. The heavy com- 
pact part is divifible into fmall fcales, and is of a cream 
colour, interfperfed with fome light fhades of red and 
yellow. 


The cavity of this well is perfectly round at the top, and 
about nine inches in diameter. It grows wider as it de- 
fcends, and becomes irregular in its figure. Its depth is 
unknown. It has fome peculiarities that render it worthy 
of particular attention. The water is continually in a great 
agitation, boiling like that in a pot over a fire,and with the 
fame noife ; yet, it difcharges but a very fmall quantity of 
water, and that only once ina year. This happens, when 


@the earth is filled with water by the vernal rains and melted. 


fnows, in the month of April or May. The water gener- 
ally ftands about a foot below the top of the rock ;. but it is 
frequently obferved to rife and fall a few inches. When a 
quantity is taken out, it gradually recovers its height, and 


remains there nearly ftationary. 
There 
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There appears, at firft view, fome difficulty in accounting 
for the large difcharge of air from this ftagnant well. To re- 
move it, I am difpofed to believe that the water formerly 
flowing from it, which mufthave been confiderable, has made 
itfelf a new vent. As foon as the ftony concretion round 
this well, had rifen to the height of the fountain from 
which it is fupplied, the water could no. longer overflow, 
but muft force for itfelf another outlet. This it might do 
from the lower part of the well, which is pretty deep. In 
this cafe, while the water went off in its new courfe, the air 
it contained would naturally keep its dire€t afcent in the 
well. Thefe fuppofitions are rendered more probable by 
two obfervable circumftances, viz. There are feveral fmall 
fprings at no great diftance from this well, that ap- 
pear to be of a later date ; and thefe fprings do not dif- 
charge fo much air as the others, in proportion to their 
water. 


The appearance of the waters in all thefe wells, is nearly 
the fame; being of a light milky colour, and in fome of them 
alittle turbid, by the particles of common earth kept fuf- 
pended in them by their perpetual agitation. They are com- 
monly covered in the morning with an azure tinctured film. 
Their tafte is (apparently) acido faline, and much the fame 
in all the fprings mentioned. Though the tafte itfelf is not 
pleafant, yet the impreffion which the water makes on 
the organs cf tafte, as it pafles over them, is very lively, 
pungent, and agreeable ; like.that of good bottled beer or 
cider: and after drinking freely of them, I ufually had 
eructations of the fame pungent, ftimulating gas, as is pro- 

duced 
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duced by drinking thofe liquors. Unpleafant as their tafte 
is at firft, habit not only renders them tolerable ; but to 
moft perfons very agreeable. Mott of the invalids whom I 
fent to the waters, drank them after a fhort time with great 
avidity, to the amount of feveral gallons in aday : and fome 
of the moft intemperate of them aflured me, with great feri- 
oufnefs, that they preferred them to any kind of fpirits. 


Having thus executed the firft part of my plan, I fhall 
next mention the experiments which I made on the waters, 
Thefe, on account of the diftance of the fprings from the 
poft where I was ftationed, andthe want of a proper chemi- 
cal apparatus, were few and fimple. They were fufficient, 
however, to determine the general impregnation of the wa- 
ters, though not to afcertain the proportions of the combi- 
nation in the feveral wells. 


ift. A quantity of the water was evaporated to drynefs 
by boiling ; a greyifh infipid powder remained, which pro- 
duced a ftrong effervefcence with the vitriolick acid, and ap- 
peared to be nothing but an impure calcareous earth, 


2d. To fome of the water I added a {mall proportion of 
the vitriolick acid ; this occafioned a violent effervefcence for 
a fhort time: after it had fubfided, the water loft its natur- 
al milky hue, and became as tranfparent as common water ; 
its acidity was increafed ; but not in proportion to the 
quantity of acid that had been added. 


3d. I threw into the water a quantity of falt of tartar, 

which inftantly diffolved without producing the leaft effer- 

vefcence. The water, however, became immediately turbid 

and milky. On ftanding a few’ minutes, the milky fub- 
G {tance 
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{tance began to feparate, and form into flocculi, which in a 
fhort time, fettled at'the bottom of the phial, leaving the 
water-clear and tranfparent. Notwithftanding the quantity 
of falt of tartar was confiderable, the tafte of the water was 
not alkaline, though effentially altered. 


4th. I moiftened with the water fome conferve of wild 
pinks (the only purple flower that I could find) but no 
change appeared that could indicate an acid : on the con- 
trary, when I had wet fomé paper, previoufly ftained with 
the fame flower, the change of colour rather indicated an 
alkali. By wetting fome of the fame paper with a mixture 
of magnefia and water, the fame change was produced. 

Thefe experiments were made on the water of the upper 
well : As that of the other two wells is not effentially dif- 
ferent, it is needlefs to mention the refult of the experi- 
ments made on them ; nor was I very particular in mak- 
ing them. 

sth. Obferving the appearance of the matter depofited about 
the lowermoft fpring (which 1s a very {mall one, fituated on 
the other fide of the brook, difcharging not more perhaps than 
a barrel of water in twenty four hours, and not before men- 
tioned) and finding the tafte of the water fweetifh inftead of 
acidulous, not unlike a dilute folution of fal. martis, I fuf- 
pected that it contained a confiderable portion of iron. To 
determine ‘t, I boiled, for want of nutgalls, fome fhavings 
of white oak bark. The decoction was tranfparent, and of 
a reddifh brown: toone partof this I added two parts of 
the water ; the mixture became immediately of a dark 


brown, and loftits tranfparency. 
From 
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From the experiments made on the water of the upper 
well, particularly from the firft, it appears to contain a 
iarge quantity of calcareous earth ; and from the fame ex- 
periments, efpecially the fecond and third, it is probable, that 
this earth is fufpended in the water by means of fixed air. 
From the ferruginous film with which thefe waters are of- 
ten covered, it feems that they muft contain fome iron; 
though the proportion was fo {mall, as not to be obferved 
in the experiments which I made ; but from the fifth expe- 
riment it is obvious, that the {pring there mentioned is a 
{trong chalybeate. 


It is obvious that thefe waters are eflentially the fame 
with the acidule of Pyrmont, Seltzer, &c. which have fo 
long been famous in Europe. The chemical analyfis of 
thofe waters, and the experiments relative to the folwbility 
of martial and calcareous earths in water, by the interven- 
tion of fixed air, made by Doctor Brownrigg and others, are 
fo well known, it is unneceflary for me to give a particular 
explanation of the caufes of the phenomena obferved in the 
preceding experiments. 

Notwithftanding thefe waters appear, by their chemical 
analyfis, to be fimilar to the acidulous waters of Europe, 
they are probably much fuperiour to them in their medici- 
nal virtue. That they are much more ftrongly impregnat- 
ed, particularly with fixed air, is evident. The large quantity 
of calcareous fubftances found in thefe waters, muft fatu- 
rate much of it; yet fo much of it remains unfaturated, 
as to give fuch a pungency to the water, that a quantity of 
it held in the mouth for a few feconds, burns it like ardent 
{pirits. 
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fpirits. It is likewife well known, that thefe waters will 
burft any glafs or earthen veilel, and force their way through 
any wooden cafk, in which they are enclofed. This makes 
it impotfible to tranfport them, in any confiderable quantity, 
even the fmalleft diftance, unlefs part of their fixed air be 
previoufly difcharged. If they remain expofed to the atmof- 
phere, the whole will foon be feparated, after which they be- 
come dead and vapid. 


Confidering the vaft quantity of fixed air contained in thefe 
waters, itis probable that the chalybeate is the ftrongeft of 
the kind yet difcovered. That it is highly impregnated, is 
evident by the tafte. The fixed air, however, fo far pre- 
dominates, as to difguife, in a great meafure, its difagreeable 
fweetnefs, and prevents its naufeating the ftomach. How 
far the large quantity of faturated calcareous earth which 
they contain, may affect their medicinal properties, mutt 
be left to be determined by future obfervations. 


The want of a proper apparatus putit out of my power to 
make fuch an analyfis of the waters, as to determine in what 
proportion the feveral fubftances are combined with them 
in the feveral fprings. There are alfo fome other appear- 
ances, worthy the attention of a philofopher, which, for 
various reafons, I could not enter into an inveftigation of. 
It may afford an agreeable amufement to any gentleman of 
ability and leifure, to profecute thefe inquiries. I fincere- 
ly with, that fome {uch would undertake the tafk ; that the 
world may be favoured with a full and accurate account of 


thefe curiofities. . 
This 
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This analyfis of thefe waters, imperfett as it is, may en- 
able us to account for the formation of thofe ftony fubftan- 
ces which furround them. The fixable air, as it approach- 
es the furface of the water, becomes elaftick, and flies off : 
In confequence of this, the water affumes a milky hue, and 
fome part of the calcareous earth is precipitated. To af- 
certain the truth of this fuppofition, I pulverized fome of 
the ftones (both of the porous and compact kind) in a mor- 
tar. They both appeared perfeétly fimilar to the calcareous 
earth, procured by evaporating the water, and effervefced 
in like manner with the vitriolick acid. 


From the large quantities of calcareous matter depofited 
round thefe wells, and the extent of ground rendered per- 
fectly fterile by the overflowing of the waters, (for there is 
no kind of vegetation for many rods round on the lower 
fide) I cannot but fuppofe, that thefe difcharges of water 
have been much greater heretofore, than they are at 
prefent : for were they coeval with the earth, I can hard- 
ly conceive that the calcareous depofit from fo fmall quan- 
tities of water, fhould have formed fuch mafles ; efpecially, 
when it is confidered that all kinds of large quadrupeds are 
very fond of it, and that, till lately, this country has been 
well ftocked with them. In effeét, they have all the ap- 
pearance of being in a ftate of decay. There is one of a 
fmall fize, within fix feet of the conical well, and nearly of 
the fame form, which at prefent difcharges neither air nor 
water, though it contains the latter, of the fame quality 


with the others. 
I will 




























54 Dr. Tenney’s Account of Several Medicinal Springs. 


I will here make the conjecture which I promifed, refpect- 
ing the caufe of the rupture of the rocks near the upper 
well. That the apparent ruins are the produét of fome vio- 
lent convulfion of the earth, cannot be doubted by thofe who 
have feen them : and that they could have been produced 
by an earthquake, the fcene of whofe immediate a€tion lay 
at a diftance, does not appear probable: the effeéts are evi- 
dently too great. The moft reafonable fuppofition then 
feems to be, that however extenfive the commotion might 
have been, which attended this explofion of the rocks, the 
caufe of it muft have been in the vicinity, and have operated 
immediately on this mafs. 

In fearching after fubftances capable of producing fuch 
effects, the ledge of calcareous rock (already defcribed) ad- 
joining the fprings, prefents itfelf to our view. Thefe rocks, 
called here lime rocks, are found in this part of the country 
in very large mafles ; and it is probable, that this ledge ex- 
tends toa confiderable diftance below the furface. It is 
well known, that this lime rock contains a large portion of 
fixed air ; that itis capable of being decompofed by acids, 
fire, &c. and that the fubterranean regions abound with the 
vitriolick acid, where it unites with various bafes, forming 
the vitriols, allum, &c. If we fuppofea quantity of this rock, 
at a diftance from the furface, decompofed by the vitriolick 
acid, or otherwife, and its fixed air rendered elaftick, would 
not the force with which this air would endeavour to expand 
itfelf, be fufficient to produce fuch an explofion, as would 
burft afunder the moft folid rock ? The principal apertures 
would probably be immediately clofed; but if the fame 
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caufe continued to act, it muft preferve fome fpiracula, where 
it found the leaft refiftance : the explofion would have 
formed more or lefs of a cavity within the earth, and this 
cavity would naturally become a refervoir of water. This 
water, faturated with the fixed air, continually fupplied by 
the decompofition of the rock, would be a proper menftru- 
um for diffolving the calcareous earth, or iron ore, which 
it might meet with in its paflage ; and before its arrival at 
the furface of the earth, form the combination which we 
meet with in the fprings. It is, however, but a conjecture ; 
and one perhaps, that is not capable of being verified: as. 
fuch, I fubmit it. 


I fhall now proceed to complete the execution of my 
plan, by giving a hiftory of fome cafes, and the effeét of the 
waters. In thefe, however, I cannot be very particular, as 
I had not the precaution to take any minutes. 


It may be proper to premife, that thefe acidulous waters 
operate fenfibly by vomit, ftool, and urine. The firft 
happens, only when they are taken on an empty ftomach ; 
and a pretty large quantity 1s neceflary to produce the fec- 
ond. The laft, therefore, is the evacuation which they muft 
naturally excite. 


The firft patients that I fent were about thirty in num- 
ber. Their diforders were rheumatick, fcorbutick complaints, 
&c. with which old regiments generally abound. They 
almoft all returned perfeétly relieved, particularly the rheu- 
matick patients. Indeed I am_ difpofed to believe, as 


well from the accounts of the people in the vicinity, as from 
my 
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my own obfervation, that in the chronick rheumatifm, the 
waters area very certain cure, 


Among thefe patients was one, whofe cafe deferves a 
more particular defcription. He was aman of about twen- 
ty four years of age, of a flender habit, and delicate conftitu- 
tion. Hehad not been fit for duty much above half the 
time, for the two years he had ferved in the regiment; and 
for five or fix months, had been troubled with fcrophulous 
and pulmonick complaints, a pain in his breaft, cough, and 
fometimes a flight hemoptyfis. At this time he had a hec- 
tick fever ; and I fufpeéted that he had tubercles formed in 
his lungs, which were about fuppurating. 

Ifent him tothe fprings in the month of April. By 
drinking the acidulous water about a fortnight, his fymp- 
toms were fo far removed, that he has enjoyed tolerable 
health, and has done his duty in the corps ever fince, except- 
ing that very lately he felt fome fymptoms of his old dif- 
orders, which were foon removed by returning to the 
watels. 

I had afterwards two patients, whofe livers were left 
greatly tumefied, indurated, and painful, by an obftinate 
jaundice ; on which the common deobftruents had little or 
no effect. I fent them to the f{prings for relief ; and within 
a week they returned perfectly cured. 

A gir] belonging to Albany, in confequence of a fall on 
the ice, above two years before, had feven or eight fores 
broke out on the whole length of her left thigh, which in 
time became ulcerous. By the advice of Doétor Young, 
who had very faithfully attended her, fhe was carried to the 


{prings. 
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fprings. On her way fhe ftopped at the garrifon, and I faw 
her. All the mufcles of her thigh were ufelefs; and her 
knee confequently, deftitute of any voluntary motion. Her 
leg was drawn backwards, and fixed: her thigh was con- 
fiderably enlarged, and in places, very hard: the ulcers had 
a foul and angry appearance; and at times fhe fuffered con- 
fiderable pain. After fhe had ufed the waters a fortnight, 
fhe returned, and I faw her again. The {welling and indu- 
ration were removed; her pains were much abated; her 
knee was more flexible; and her ulcers had affumed a fav- 
ourable appearance. Itis not fuppofable that in fuch a 
cafe, any courfe of internal medicines could effeét a cure : 
but, I believe that fo much could not have been done tow- 
ards it, in the fame time, by the beft medicines of the fhops, 
though ever fo judicioufly adminiftered ; nor, perhaps, in a 
much longer. 

Many people in the vicinity, fuppofe the waters a cure 
for intermitting fevers ; and when properly ufed, I haveno 
doubt but that they may be. For this purpofe, after ufing 
the acidulous waters a few days, recourfe muft be had to the 
tonick virtues of the chalybeate. But for want of proper 
directions, I believe this has not been practifed. The advant- 
ages derived from them, therefore, were the fame that are 
produced by evacuations, and {mall dofes of tartar emetick, 
by which the fits may very often be broken, and the difor- 
der fometimes removed. I have made trial of them in but 
one cafe of this diforder ; and that was before I had difcov- 


ered the properties of the different {prings: The patient 
H ufed 
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ufed the acidule alone ; and was only well prepared by 
them for the ufe of the bark. 

As a practical proof of the tonick power of the chalybeate 
waters, I might mention the cafe of a woman whom I found 
at the fprings. She complained, that the acidulous waters 
(of which alone fhe had drank for feveral weeks) reduced 
her ftrength. From a perfuafion of the aftringency of the 
chalybeate fpring, I advifed her to drink a moderate quantity 
of it, for a day or two, and to repeat it occafionally. I faw 
her again fome time after, when fhe formed me that fhe 
had followed my advice, and always found from it, a re- 
markable reftoration of ftrength. 


Thefe are all the cafes that are worth mentioning, in 


which the good effeéts of the waters were evident ; though 
perhaps, eighty patients belonging to the regiment may have 
ufed them fuccefsfully, moft of their complaints being of 
little confequence. 


I muft not however, omit one cafe, in which the fuccefs. 


attending the ufe of the waters anfwered neither my wifhes, 
nor my expeétations. An officer in the regiment, a little 
paft the meridian of life, had been for many years, troubled 
with a tetterous eruption, on different parts of his body. 
It gave him no great uneafinefs, ’till the fummer of the year 
1780, when it fixed on one of his ankles. Notwithftanding 
many topical applications, it daily gained ground ; and the 
latter end of the year 1781, after an active campaign, had 


poffeffed that whole leg, and part of the other. The difor- 


der would fometimes alternate with his ftomach and bow- 
els, producing fevere pains, with a copious difcharge of foul 
matter 
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matter by vomit, and fometimes by ftool. The eruption 
was removed from. his legs by a very ingenious furgeon in 
the American hofpital. His ftomach was, however, fre- 
quently difordered afterwards ; and he was, perhaps, on the 
whole, not much better for the removal of the difeafe from 
the furface. During the laft winter, his ftomach and bowels 
were frequently much affected ; and though his appetite was 
generally good, yet his digeftion was impaired, and few 
kinds of food would remain on his ftomach. Evacuations, 
with the bark and bitters, yielded a temporary relief ; but 
produced-no permanent advantage. 


In this fituation he refolved, about the middle of* April, 
to try the effel of the fprings. From the accounts I 
had received (for I had not then feen them) I approved of 
his plan ; and he immediately proceeded to execute it. Af- 
ter ufing the acidulous waters for twelve or fifteen days, he re- 
turned to quarters, furprifingly reduced ; complaining that 
« they had torn his ftomach all to pieces.” 

As foon as he had recovered f{trength enough to ride, he 
retired from fervice, and I have not heard from him fince. 
I apprehend that he ufed the waters imprudently, and that 
if he had made a judicious ufe of the two different kinds, 
he might have found that affiftance from them, which he 
had in vain fought from other medicines. He is fully of 
this opinion himfelf ; and afcribes their failure to his drink- 
ing them in pretty large quantities, when his ftomach was 
too weak to bear them. ‘ 

I beg leave to fubjain two or three general remarks on the 
virtues of thefe waters. From the cafes related, I think we 
may 
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may conclude, that the acidulous, waters poffefs confiderable 
aperient or deobitruent powers, and may therefore, be ufe- 
ful in moft kinds, of obftructions. That they fhare the re- 
frigerant and fedative properties of the acids, cannot be. dif- 
puted. By thefe they are. well calculated, to,;remove that 
inflanrmatory diathefis, which ufually accompanies fo ma- 
ny diforders, and embarraff¢s, the phyfician,.in, his pre- 
{criptions. | , | 

Among the reft, do they not promife to. be ferviceable in 
removing that obftinate, though fometimes {mall, inflamma- 
tion of the lungs, which fo often terminates in..a phthifis 
pulmonalis and death ? I think their fuccefs in the pul- 
monick cafe above related, fome proof of it. 

The chalybeate water may, without doubt, be an excel- 
lent remedy in all cafes of fimple relaxation, or where that 
is the primary diforder ; and 1s always at, hand to brace up, 
and invigorate thofe patients, who are debilitated by the ufe 
of the acidulous. 

Thefe are a few of the obvious medicinal virtues of thefe 
curious {prings. But, perhaps, nothing but a feries of ac- 
curate obfervations by ingenious praétitioners, can deter- 
mine all their properties and excellencies.. 


I am, &c. 


SAMUEL TENNEY. 
Dr. FisHer. 


p. s. Five months after writing the above, I faw the 
officer whofe cafe is there related. He informed me, that he 
got home with difficulty, and for fome time declined fo faft, 
that he defpaired of recovering. At length, however, his 
conftitution, naturally vigorous, prevailed over his diforder : 
his ftrength was reftored :. for feveral months he had been 
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entirely free from any fymptoms of his former complaints ; 
and had enjoyed a better ftate of health than he had for fev- 
eral years before. Ashe ufed littleor no medicine after 
drinking the waters,I think we may juftly conclude that the 
acrimony, which for two years had rendered his life mifera- 
ble, was eradicated by them alone. The pulmonick patient 
likewife, whofe cafe is there mentioned, continued in good 


health. - S. TENNEY. 
Dr. JosHuA FIsHER, F, A. A. 
O97 DS PHOLLS 4041 —— 


III. Conjeétures of the Natural Caufes of the North Weft Winds 
being Colder, and more frequent in the Winter in New Eng- 
land, than in the fame Degrees of Latitude in Europe, by 
SAMUEL HALE, E/@. of Port/mouth, F. a. a. 

HE attraction of the Moon and Sun makes the cur- 

rent of air and water, on the globe, move continually 
towards the weft, between the tropicks; unlefs where ob- 
ftructed by land, high mountains, &c. which caufes an ed- 
dy, both in the the air and water, in a contrary courfe be- 
yond the tropicks. And we aétually find the gulf ftream to 
be a very {trong current, reaching from Cape Florida, along 
the fhore, at unequal diftances therefrom, to the Ifle of Sable, 
and Grand Bank. And it is highly probable, that the fand 
carried by this ftream, together with the fand carried down 
by great rivers into bays, and the current out of thofe bays 
meeting with the gulf ftream, by their eddies, have made 

Nantucket Shoals, Cape Cod, George’s Bank,. Cape Sable 

Bank, the Ifle of Sable, &c. But to return: the wind, 

which being moftly wefterly beyond the tropicks, as an eddy 

to the tradewind, by paffing along upon the tops of the 
° the 
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Appalachian, Allegany, and other high mountains, which 
form a long ridge, back of our fettlements, muft be made 
very cold; or, if the wind fhould come from the-north or 
northeaft on to thofe mountains, the effeft would be the 
fame: For we know, that the {now hes through the fummer, 
upon the tops o. very high mountains, fuch as the Andes, 
the Alps, Atna, &c. Now, the courfe of the fea being N. E. 
and S. W. and the air being made warmer, and confequently 
lighter, upon the coaft, in the winter, than it is upon and 
near thofe mountains, this caufes acurrent of air, at right 
angles with the coaft of the fea, that is, a N. W. wind, which 
coming down from the tops of the mountains, with the in- 
creafed cold it there contraéted, occafions our north weft 
winds to be more conftant in the winter, and colder than in 
other parts of the world, in the fame latitude, not fo fituat- 
ed. This will alfo account for the N. W. wind beirig often 
colder, and the thermometer lower in Conneéticut than in 
Nova Scotia ; although the latter be fo much further north ; 
as the wind comes down from the tops of higher mountains 
upon Conneéticut. Upon the fame principles, our S. W. 
winds, coming along on the fouth eaft fide of the ridge of 
mountains, and not over them, will be warm. This will al- 
fo make it probable, that the N. W. winds are not fo cold 
on the low lands N. W. of thofe mountains, as in the fame 
latitudes on the S.E. fide; and the weather, in general, 
milder. The great lakes N. W. from us never freeze; and 
if they did, their ice, when covered with f{now, could-not af- 
fet the air over them, any more than land covered with 
fnow: fo that the great lakes, back of us, being heretofore 
given as the reafon of N. W. winds being fo very cold, muft 
have 
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have been a miftake. We can hardly fuppofe a N. W. wind, 
coming from the N. W. corner of this continent, without 
altering its courfe, to be the caufe; if fo, why are not the 
N. E. winds in Europe and Afia, in the fame latitudes, as 
cold ?—But we find they are nor. 
—— S$ DOeOS GP |] ECO —- 

IV. An Account of Frogs found in the Earth; in a Letter to 

the Reverend NEHEMIAH WILLIAMS, by Major SAMUEL 


HITCHCOCK. 
Brimfield, Auguft 5, 1789. 
SIR, 


“\HE following extraét of a letter was written me fome 

time fince, by Major Samuel Hitchcock ; but by mif- 

take, is but juft come to hand. The letter was dated at 

Manchefter, Vermont, November 27th, 1788. The ac- 

count, contained in this letter, has fince been confirmed to 

me by another gentleman, with this alteration, that thehoufe 
muft be as much as forty or fifty rods from.the river. 

«« I leave this place, for Burlington on Onion river, in 
three or four days, where I expect to refide in future. It 
is handfomely fituated on Lake Champlain, and on a very 
pleafant river. I was informed by a gentleman in that town, 
ef a curiofity, which I cannot forbear mentioning to you. 

‘A gentleman of undoubted veracity, who lives about 
twelve or fifteen rods from the river fide, informed me, that 
he had lately been digging a well by his houfe, about the 
fame diftance from the river. The houfe is. fituated on a 
little eminence, or rife, that overlooks the river and interval 
adjoining it ; which,, previous to his.clearing it, was covered 
with a large growth of timber. The ftumps appear to be 
two feet, two and an half, and three feet thick. At about 
twenty 
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twenty or twenty five feet deep, the diggers difcovered fome 
{mall frogs, which appeared to adhere clofely to the earth, 
and perfectly ftupified and dead.. They threw them out of 
the well; and when they were expofed to the heat of the fun, 
in a fhort time, they appeared to vivify ; and foon became 
full of life and activity. As they ftill dug deeper, they dif- 
covered more of them ; which exhibited the fame phenome- 
na, My informant told me, that he was himfelf a witnefs 
to as many as twenty or thirty of them. 

‘« At about forty feet depth, they came upon a large ftump, 
at the root of which they difcovered a fine fpring of water. 
He fhowed mea piece of the ftump: it refembled button 
wood. Iwas particular in my inquiry, whether there were 
no avenues, or cavities in the earth, leading or communi- 
cating with the river ; through which the frogs might 
have pafled? He informed me, none; nor any appear- 
ance of water. How long thofe animals muft have re- 
mained there, it is impoffible to determine; but in all pro- 
bability, they muft have been in that inactive ftate, fome 
hundred years. From the difcovery of the ftump, it is e- 
vident, that the land muft have been made land. I conclude, 
that in fome inundation of the river, thofe animals muft 
have been covered up; and there remained ever fince.” 


I have nothing to add; but only, from the information 
that I have received, I cannot queftion the truth of the a- 
bove account, however extraordinary it appears. 

I have the honour to be, 
Your moft obedient, and 
very humble fervant, 
NEHEMIAH WILLIAMS. 
Cares GANNETT, Efq. Recording Secretary. &c. 





oii cht oeaee 


ye CRESS AAA ncaa tea silat 

















IEA ONS CTE 




















7 
a 
~ 
4 
* 
ae 
$ 
eS 
+e ie 
2g 
: 
a 
rc 
i 
% 
% 
4 
¥ 
4 
q 
a 
x 
} 







































Dr. Hotyoxe’s Efimate of the Excefs of Heat and Cold. 65 


V. An Eftimate of the Excefi of the Heat and Cold of the 
American Atmofphere beyond the European, in the fame par- 
allel of Latitude : To which are added, fome Thoughts on the 
Caufes of this Excefi, bs EDWARD A. HOLYOKE, om. p. 


FP. A. A. 
PA R-T. £ 


LMOST from the firft difcovery of North America, 
A it has been obferved, that the extremes of heat and 
cold are much greater on this fide the Atlantick Ocean, 
than they are in Europe, under the fame parallel of latitude. 
But the quantity of this difference has not hitherto, fo far as 
I am acquainted, been an object of much attention, or been 
determined with any degree of exattnefs. A valuable work, 
annually publifhed for fome years paft, by a Meteorological 
Society at Manheim in Germany, entitled Ephemerides Mete-~ 
orologice Palatine, affords data for determining this point 
more precifely ; as it contains more numerous and more ac- 
curate obfervations, than any other publication extant. 

I have therefore, from this collection, formed a table of 
the greateft heat and greateft cold, and of the mean of the 
greateft heat and cold, for a courfe of years, of twenty dif- 
ferent cities in Europe; the fouthernmoft of which is 
Rome, in lat. 41° 53’, a few minutes fouthward of Bofton ; 
and the northernmoft, Stockholm, the capital of Sweden, 
in lat. 59° 20’, comprehending an extent of upwards of 17° 
of latitude ; and from Rochelle, on the weftern coaft of 
France, to Buda, the capital of Hungary, comprehending 
20° of longitude ; which takes in all the middle region of 

I Europe. 
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Europe. ‘Fo which are added, my own obfervations of the 
greateft heat and cold, &c. made at Saiem in Maflachufetts. 


By this table it appears, that of the twenty European cities, 
mentioned in it, the thermometer was higheft at Wartz- 
burg, in the circle of Franconia, viz. 102°. 4, which falls 
thort of our greateft heat above 3 degrees. The greateft 
degree of cold happened at Sagan, a city in the weftern bor- 
ders of Silefia. There the mercury in the thermometer fank 
to — 21°. 32, which exceeds our greateft cold at Salem by 
10°. 3; but 1s juft as low, as we were informed by the pub- 
lick prints at the time, though I know not upon what au- 
thority, that the thermometer fell at Hartford in Connecti- 
cut, and'at New York, in the month of January 1786. But 
what is moft to our purpofe, the mean of the greateft heat 
in all thofe places, taken collectively, for the period noted 
in the third column of. the table, amounted tono more than 
+ 86°. 41, which is more than 10° fhort of the mean of 
our greateft heat at Salem: and the mean of the greateft 
cold in thefe twenty cities, amounted to + 3°. 31, which is 
fhort of the mean of our greateft.cold upwards of 5 degrees. 


But in order to determine the difference between our heat 
and cold, and the European, in. the fame latitude, we muft 
compare with thofe cities,, which are fituated in latitudes. 
neareft our own, viz. Padua, Marfeilles, and) Rome. We 
find by the table, that the mean of their greateft heat falls 
fhort of our’s 5°. 62, 7°. 42, and 14°. 59, refpectively. We 
alfo find the mean of the greateft cold of thefe three cities 
ts lefs than our’s by 19°. 41, 29°. 92, and 35°. 88, refpectively, 
Further, the mean of the greateft heat of thefe three cities, 

taken 
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taken collectively, which is 88°. 1, dedu&ted from the mean 
of our greateft heat, which is 97°. 02, leaves a difference of 
8°. 92 hotter. And the meanof the greateft cold of thefe 
cities, being + 25°. 96, taken from the mean of our greateft 
cold, — 2°. 42, gives a difference of 28°. 38 colder. - 


The air of America then, in our latitude, is hotter in 
fammer (when hotteft) by 1o degrees of Fahrenheit’s ther- 
mometer*, and colder in winter (when coldeft) by 5 degrees, 
than the whole middle region of Europe taken collettively, 
whofe mean latitude is about 49° or 50°, that is, about 7 or 
8 degrees more northerly than Bofton. 


Again, the air of America is hotter in fummer, by up- 
wards of 8 degrees, and colder in winter, by 28 degrees, 
than thofe parts of Europe, which lie nearly in the fame lat- 
itude.+ 


PART Ii. 


HERE then is a very notable difference in refpeét both of 
heat and cold, in two traéts of our globe, which equally en- 
joy the influence of the fun, that prime fource of heat to 
our fyftem ; and it ts much greater, I believe, than any one 
would imagine, who had not attended to obfervations of 
this kind: which naturally leads to an inquiry into the 
caufe of fo remarkable an excefs ; for this caufe ftill re- 

mains 


* I have all along made ufe of Fahrenheit’s fcale, as being much more familiar to 


us than Reaumur’s. 


+ As thefe three cities, taken together, lie a degree or two northward -of «us, the 


refult here given is rather lefs, than the true. 
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mains a problem, which has never, I fuppofe; received a fat- 
isfa€tory folution. 

Various conjectures have been formed upon the fubject ; 
one or two of which I will mention. The firft, and per- 
haps, the moft commonly received opinion among us, is, 
“ That thofe lakes and large traéts of inland waters, which 
lie back of our fettlements, being conftantly frozen over every 
winter, expofe a large furface of ice to the air ; which being 
hereby rendered very cold, and being foon wafted to the fea- 
coaft, where our moft numerous fettlements are fituated, 
occafions that degree of cold, which the inhabitants of 
North America fuffer beyond the Europeans in the fame 
climate.” To which F objeét, 1ft. That the winds, which 
for the moft part produce our moft intenfe cold, are not 
wefterly, as upon this hypothefis they ought to be, but 


north wefterly, or ftill more northerly winds, which laft 


certainly do not blow over any great extent of water in 


their paflage to.our coafts. 2d. The caufe affigned does. 
not feem adequate to the effe&t; for, though the lakes to the 


weftward of us are large, yet they bear but a {mall propor~ 


tion to the extent of land, over which the winds muft pafs, 
ere they arrive at our fettlements. 3d. I fuppofe that a, 


furface of frozen water does not render the air, that pafles 
ever it, in any degree colder, than. an equal furface of froz- 
en earth ; for frozen earth.is as cold as frozen water; and 
all the furface of the ground, between the lakes ,and us, is 


frozen every winter, before the lakes themfelves are. And, 


if they do not render the air colder, after they are frozen, 
than an equal furface of frozen earth ; certainly it cannot 


be 
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be fuppofed that they increafe the cold, before that period. 
Add to this, 4th. That this furface of ice, which covers the 
lakes every winter, is pretty early in the feafon clothed with 
fnow, more or lefs deep, as well as the whole furface of 
thefe northern countries ; Now, no one can fuppofe that 
fnow, becaufe it lies upon a furface of water or ice, is capa- 
ble of producing a greater degree of cold in the atmofphere, 
than if it covered an equal extent of ground. ‘Thefe obfer- 
vations do, I think, evidently fhew, that this hypothefis is: 
not admiffible. 


Others have fuppofed, “that our woods and thick forefts,. 
by harbouring large quantities of fnow every winter, and 
{creening it from the a€tion of the fun’s rays, do occafion: 
the air, which blows over it, to be much colder, than it 
would be otherwife, or than itis in Europe.” This may 
indeed in fome meafure account for the length of our win- 
ters, and the fharpnefs of the winds in the fpring; as the 
fnow will remain longer undiffolved, when fhaded from the 
fan, than in the open and cultivated parts of the country : 
But, I donot conceive how the fnow, which lies in the 
woods, fhould communicate any. extraordinary keennefs to 
the air, beyond that which covers the ground every where 
in thefe. regions, whether cleared or uncleared, during the 
winter feafon. 

However; that the woods of America are fomehow the 
occafion of its greater cold, muft, I believe, be admitted. 


Several writers. have obferved, that the winter’s cold in the 
eld continent was formerly much more fevere and intenfe in. 


the fame climate, and the fame fpot, than it is at this day. 
This 
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This is a remarkable fact, of which, however, I imagine 
there is fufficient proof. For fevere frofts are mentioned by 
ancient authors, as common events, in particular places, 
where nothing of the kind occurs now; or, if at fome dif- 
tant ‘intervals they do ftill fometimes happen, they are con- 
{tantly noted as very extraordinary. 


David, king of Ifrael, in one of his pfalms* fays, “ He 
giveth fnow like wool, hefcattereth the hoar froft like afhes. 
He cafteth forth his ice like morfels; who can ftand before 
his cold?” And about the time of our Saviour’s crucifixion 
(about the beginning of April) St. John tells us+, that 
“the fervants and officers had made a fire of coals (for it 
was cold) and they warmed themfelves.” 


And Juvenal makes mention of the freezing of the river 
Tiber, as acommon event in his time.t And Ovid talks of 
frozen wine in countries, where I fuppofe, very fevere frofts 
are now very unufual.§ 


If any doubt refpecting this point fhould ftill remain, I 
believe it will be much leffened by an attention to what Li- 
vy the Roman hiftorian relates, in his account of the fecond 
Punick war. There we find, that when the Romans, un- 
der the command of Scipio, befieged a town in Spain near 
the river Ebro, in a latitude a little more fouthward than 
our’s, he fays, “Nec obfeffor alia ulla res quam iniqua oppug- 

nantibus 

* Pfalm cxlvii. v. 16, 17. It is not material whether David were the author of this 
pfalm, or not. 

+ John, ch. xvii. v. 18. 

t Hybernum frafta glacie defcendit inamnem, &c. Sat. vi. 1. 521. 


§ Nudaque confiftunt formam fervantia tefle 
Vina: nec haufta meri, fed data fruftra bibunt. Eleg. x. 
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nantibus hyems tutabatur. Triginta dies obfidio fuit, per quos 
raro unquam nix minus quatuor pedes alta jacuit: adeoque 
pluteos ac vineas Romanorum operuerat, ut ea fola ignibus ali- 
quoties conjectis ab hofie, etiam tutamentum fuerit.” (Lib. xxi.) 
That {now fhould lie four feet deep on the ground for thir- 
ty days together at Taragona or Barcelona (in the neigh- 
bourhood of which this town lay) would at the prefent 
day, be looked on as a moft extraordinary phenomenon in- 
deed. See alfo Virgil’s 3d Georgic. 


And, as no change has taken place upon the furface of 
the earth in that continent, that we are acquainted with, fo 
remarkable, and fo likely to have any great influence upon 
the atmofphere, as that of cutting down and clearing the 
earth’s furface of thofe woods and thick forefts, that a- 
bounded every where; may we not probably conjecture 
that this circumftance is fomehow the caufe, why it is 
warmer at Paleftine now, than in the days of king David ; 
and at Rome, than it was in the times of the common- 
wealth, or of the Czefars ?| 


Now, it appears highly probable, that the fame caule, 
whatever it was, which rendered Europe colder formerly, 
than at prefent, makes America at this day colder, than Eu- 
rope. America is at this day, in a fituation fimilar to that, 
which Europe was in, with refpect to its woods, thirty or 

perhaps 
\j It appears by the annexed table, that at Rome there does not happen every year, 
at this day, fuch a degree of cold, as to fink the thermometer down to the freezing point. 
The difference then between its atmofphere in Juvenal’s day, and the prefent, mutt be 


very great. And, as to Jerufalem, as it lies about 10 degrees further fouth than Rome3- 


L prefume that nothing like a frof ever happens there, at this day, 
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perhaps thirty five centuries ago. Its furface, excepting a- 
bout a hundred or a hundred and fifty miles, more or Iefs, 
along the fea coaft, is almoft univerfally covered with thick, 
and almoft impenetrable forefts, as is well known to every 
one. And, as the fame <caufes always produce the fame 
effeéts, it feems very probable, that the forefts of America 
are in fome way or other, inftrumental in producing that 


extra degree of cold, for which our winters are fo remark- 
able. 


Taking this therefore for a probable fuppofition, let us 
purfue it, and inquire whether it be confirmed by reafon 
and experiment. 


Among the many happy difcoveries in philofophy and 
chemiftry, with which the celebrated Dr. Prieftley has: o- 
bliged the world, one of very great importance is ; ‘‘ the pro- 
perty, which the leaves of all plants and vegetables of every 
kind poffefs, of yielding, in day light, air of a much purer 


-kind, freer from phlogifton, and fitter for refpiration, than 


common atmofpherick air: that they not only furnith large 
quantities of fuch air, but have alfo the faculty of abforbing 
phlogifton from air, when fouled by a mixture of it, fo as to 
render the fame falubrious and refpirable, which was before 
noxious and fuffocating; and thus become, in the hands 
of the great Author of Nature, one grand corrector of thofe 
impurities, which might, otherwife, fo far increafe, as to con- 
taminate the whole mafs of the atmofphere ; and in procefs 
of time render it totally unfit for refpiration, and the fup- 
port of animal life.” This is a doétrine well eftablifhed, 
and needs no new proofs. 


All 
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All vegetables then, both in Europe and America, are 
continually fupplying the atmofphere with this pure air, 
and counteracting thofe phlogifticating procefles, fuch as 
combuftion, refpiration, puitrefaction, &c. which are con- 
tinually going on in all parts. But there is this material 
difference between the two continents. In Europe, upon 
the coming on of the frofty feafon, the leaves of all vegeta- 
bles, on or near the earth’s furface, languifh ; and, if they 
do not die, yet moft probably they perform their office of 
dephlogifticating the air, in a much more languid manner, 
than in fummer ; or are perhaps entirely covered with fnow, 
which, while it continues on them, muft effectually put a 
{top to this procefs ; and as to the trees, their leaves for the 
moft part drop off, and no more pure air is to be expected 
from them, till they are again renewed in the fpring. But 
in America, although the leaves of all vegetables on the 
earth’s furface are frozen and killed early in the winter, and 
the leaves of many of our trees fall off, and yield no more 
of this pure air, than the European trees; vet, there is a 
conftant and large fupply of it, from thofe vaft quantities of 
pine trees, firs, fpruce, cedars, junipers, favins, hemlocks, 
and other ever-greens, which retain their leaves through the 
intenfeft frofts, and which do greatly abound in our Ameri- 
can woods, from the 30th to the soth degree of N. latitude ; 
a quantity fufficient, perhaps, to cover one 5th or 6th of the 
whole furface of the continent of Europe. 


That our evergreens do in fa& yield, during the winter 
feafon, fuch a pure air, I have feveral times found by expe- 
riment. My experiments were conducted in the manner, 
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in which Drs. Prieftley and. Ingenoufz. conduéted their’s ; and 
}conftantly found air produced from the leaves of juniper and 
pine (the only ones I have yet made trial. of) in the fame 
manner, as from other leaves in fummer.* But it ought to 
be obferved, that this manner of experimenting cannot be 
profecuted, when the water is colder than 32 degrees by 
Fahrenheit’s thermometer, as the water would then be con- 
verted into ice ; butit appears reafonable to fuppofe, if as 
much air is produced in thefe experiments, when the ther- 
mometer is at 34° or 35°, as. when it mounts to 70° or 80°, 
that the weather, though much colder, would make no 
material alteration in the refult. This fact then is not 
to be confidered as fully eftablifhed (though I believe, 
whenever proper and decifive experiments are. made, it will 
be confirmed) but as in a good degree probable. 

This being allowed, what a fund of pure dephlogifticated 
air have we here in America, beyond what Europe at prefent 
poffeffes. ‘There are no doubt evergreens of various kinds 
fcattered all over Europe ;. yet it cannot be fuppofed, that 
the quantities bear any proportion to thofe, which once 


flourifhed there ;. efpecially in the fouthern and middle regi- 


ons of that continent ; and as to Scandinavia, where I: fup- 
pofe 


* I have not yet had’ either time or opportunity, to profecute experiments upon evere 
greens, as I could with, or as I promife myfelf } may have.; but, from what I have ex- 
perienced, I think it no extravagant fuppofition, that a pine tree of a common fize 
fhould yield four barrels of pure dephlogifticated air in one clear fair day ; to which, if 


we add thai as much phlogifton is abforbed in the fame time, as an equal quantity of: 


common atmofpherick air contains ; we may readily,imagine, that, in a country abound- 


ing with trees of this kind, the atmofphere muft be much more dephlogifticated in winter, . 


than in a country, where evergreens are rarely-met wath, 
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pofe they abound moft at prefent, I imagine they muft be 
very much thinned by this time. But what willall thefe a- 
mount to, when brought intoa comparifon with the ever- 
greens of America? 

From thefe confiderations I think it muft appear highly 
probable, that America is furnifhed with fources of dephlo- 
gifticated air, which are now exhaufted in Europe ; and 
that therefore, moft probably, its atmofphere is really more 
pure and dephlogifticated. 

Whether this be in reality the fact, may be determined 
moft fatisfa€torily from meteorological obfervations. For 
the fenfible qualities of the atmofphere, which are the objeéts 
of meteorology, may, if properly attended to, and noted down 
for a courfe of years, determine not only which country en- 
joys the dryeft and pureft air ; but alfo the quantity of the 
difference (ifany there be) may as eafily and as precifely be 
known, as the difference of their heat and cold. 

To fuch obferyations then we muft recur ; and, if we are 
enabled to determme—the quantity of evaporation—the 
quantity of rain—the number of clear fair days—the num- 
ber of cloudy days—of rainy days—and of foggy days, in 
each continent, for a competent courfe of years, there is no 
doubt but the point may be fatisfa€torily determined. This 
I fhall next attempt ; after premifing that we have not yet, 
perhaps, obfervations enough to fettle the matter without all 
doubt ; yet enough, I imagine, to fhew that it is in the 
higheft degree probable, that the climate of America is much 
drier in general, than that of Europe.* The 


* Perhaps the moft dire& way of determining the drynefs of the atmofphere is by 
the hygrometer ; but till this inftrument is more improved, than at prefent, and ob- 


fervations 
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The quantity of evaporation in any country muft, I think, 
depend principally, if not entirely, upon the three circum- 
ftances of—drynefs—heat—and motion, of the air, contig- 
uous to the evaporating furface.* For the dryer the air, 
the more capable it is of abforbing a certain quantity of 
water in a given time ; for when fully faturated with water, 
as in a foggy feafon, little or no evaporation takes place. 
Heat too is found to promote evaporation, probably as it 
lefiens the cohefion of the particles of water : and the wind, 
not only by agitating the evaporating furface, but alfo by 
applying frefh portions of air to the fame, tends greatly to 
promote this procefs. 

Now, all thefe circumitances con{pire with us in Ameri- 
ca, in a greater degree than in Europe, to increafe the dry- 
nefs upon the furface of the earth. And fuch a degree of 
drynefs does in fact take place here, as much more frequent- 
ly to injure our crops, and fruftrate the hopes of the huf- 
bandman, than in Europe. 

The proof of this point however, from actual obferva- 
tion, according to the Ephemerides Meteorologica, is rath- 
er lame; for of the fix or feven places mentioned in that 
work, which can be eafily brought into a comparifon with 
thofe of Dr. Williams in the fame work, which are the only 
American ones, which I have met with, two, if I underftand 
them, exceed his confiderably : all the reft indeed fall much 

fhort ; 


fervations have been made upon it for fome competent time in both continents ; this mode 
of determining 1t muft remain a defideratum. 

* Eleétricity may perhaps be confidered as another caufe promotive of evapora- 
tion ; but then I fuppofe it probable, that its effect in promoting evaporation, may be 
very much in proportion to the drynefs of the atmofphere, 
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fhort ; for the mean evaporation of thofe feven places does 
not amount to quite 45 inches, for the year 1785 ; whereas 
the evaporation at Cambridge the fame year, by Dr. Wil- 
liams’ account, was upwards of 56 inches. 


The great difference in the quantity of rain, which falls 
in different countries annually, makes this a remarkable ar- 
ticle in the meteorological regifter. We are informed by 
Dr. Lind,* that at Senegal in Africa there falls, in the four 
rainy months, 115 inches depth of rain ; and by the Ephem- 
rerides fo often quoted, that at St. Peterfburg, in Ruffia, in 
the year 1785, there fell fhort of 12 inches. Now I think 
it almoft certain, that the quantity of rain, that falls yearly 
in any country, provided it be fufficient for the purpofes 
of vegetation, muft be very much in proportion to the an- 
nual quantity of evaporation, in the fame region. For a 
very trifling quantity would any where be enough, if none 
of it were to pafs off by evaporation ; as, on the other hand, 
fcarcely any affignable quantity would be fufficient, if the 
whole of it were fuddenly exhaled. The drier the air is 
then, inany large extent of country, the more rain is required 
to fupport vegetation in its full vigour. So that the com- 
parative drynefs of the atmofphere, in any two countries, 
may be pretty fairly inferred from the annual quantity of 
rain, which falls in each of thofe countries refpeétively, for 
a courfe of years; provided vegetation be equally vigorous 
in both. 

From 


* Difeafes of hot climates. 


+ And we are not informed that this year was remarkably dry there, 





’ 
mete ene 8 n 
eS) ee 


7 a 


pnt ltt een dee Ratiledty: 


<i a é 
—s “Gems - . OO 
—s. 


3 
eee oe de ae _— ee 


78 Dr. Horyoxke’s Efimate of the Excefs of Heat and Cold. 


From the many regifters, which have been publifhed of 
the depth of rain, which falls in a great number of places 
in Europe, and for a long courfe of years, it appears, that 
the medium quantity of rainin that quarter of the globe 
{carcely.equals, but certainly does not exceed, 30 inches 
from year to year. But in America, viz. at Ipfwich-Ham- 
let, by the obfervations of the Rev. Mr. Cutler, upon a 
mean of five years (the laft of which, viz. 1787, was rath- 
er adry one) there fell inches 49. 472. And by Dr. Wil- 
liam’s obfervations at Cambridge, there fell in 1785, inches 
47.616.—And by the obfervations of the Rev. Mr. French 
at Andover, there fell there, on a mean of the feven laft 
years, inches 51. 2. annually. 


The number of fair unclouded days, which happen in 
the courfe of a year, for feveral years together, in any place, 
mutt alfo give fome indication of the drynefs of the atmof- 
phere of that country; for, as clouds are formed from the 
moifture exifting in the air, a freedom from them muft in- 
dicate a deficiency of moifture ; that is, the air muft be drier. 
Now it appears from the Ephemerides Meteorologice Pala- 
tine, that the mean number of fair days, by obfervations 
made in twenty different cities in different parts of Europe,* 
amounted only.to fixty three, or fixty four, and that the 
fame year at Cambridge there were one hundred and feven- 
ty three fuch days. To which I may add, that by my own 
obfervations at Salem, upon a mean of feven years, we had 


one hundred and thirty fair days annually. 
The 


* Viz, Thofe mentioned inthe annexed table. 
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The number of cloudy days in thefe fame twenty cities 
was in 1785, upon a mean, one hundred and thirteen, or 
one hundred and fourteen; but at Cambridge’ there were 
only fixty nine; and at Salem, upon a mean of feven years, 
about ninety five days annually. 


The number of days, which were partly cloudy, in thofe 
fame cities was one hundred and feventy four, or one hund- 
red and feventy five; at Cambridge but one hundred and 
twenty three ; and at Salem annually, for feven years, one 
hundred and twenty upon a mean. 


The number of rainy days in thofe cities was upon a 
mean 122; at Cambridge only 88; and at Salem g5 an- 
nually, for feven years. 


The number of foggy days in thofe cities was fixty fev- 
en; at Cambridge fixteen; and at Salem, for feven years, 
twenty one days annually. 


As to hygrometrical obfervations, we unluckily have none 
to compare with the European ones; excepting only thofe 
made by the illuftrious Dr.. Franklin, and communicated in 
a letter to Mr. Nairne on hygrometers, publifhed in the 
ad. vol. of the Tranfaclions of the American Philofophical 
Society at Philadelphia ; by which it appears, that the air of 
Philadelphia is» drier, not only than that of Great Britain, 
but alfo than that of Pafly,in France. This evidence feems 
to be direct. 

Our evaporation then is greater, than the European ; our 
quantity of rain, much greater: we have more clear fair 
days ; 
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days ; we have fewer cloudy days ; and fewer foggy days ; 
and fewer rainy days.* 


Thus, by every method of comparing the two atmof- 
pheres, the American appears to exceed the European in 
point of drynefs. And, although perhaps no one of all 
thefe facts, brought to prove our atmofphere drier than that 
of Europe, does, when taken fingly, determine any thing 
very fatisfa€tory ; yet, when they are all fairly and candidly 
laid together, the proof arifing from their joint evidence 
amounts toa very high degree of probability. 

It may now perhaps be thought incumbent upon me, to 
fhew how a greater purity and drynefs of the atmofphere, 
fhould occafion greater degrees of cold, or heat; or that I 
fhould point out the procefs of Nature in generating heat 
or cold from drynefs and dephlogiftication.+ And many 
probable reafons drawn from chemiftry, and many very 
plaufible conjectures might be adduced, to prove and illuf- 
trate this point. But, as it feems generally fuppofed, that 
all the theories of heat, hitherto propofed, are rather imper- 
fet ; or, however that may be, as I muft freely confefs my- 

felf 


* In the fummer feafon, as there are more phlogifticating procefles going on in 
Europe, to render the air foul, than in America, fuch as combuftion, refpiration, put- 
refaction, &c. fo in the latter it is probable, that, at this feafon, the vaft number of trees, 
in addition to the vegetables, which grow nearer to the earth’s furface, in as great plen- 
ty as in Europe, muft furnifh a larger proportion of this purer air: fo that in the hot, 
as wellas the coll feafons of the year, America mufi have the advantage of Europe in 
this particular. 

+ I have ufed the terms dry, pure, and dephlogifticated, as fynonymous, or at Jeaft 
have confidered them, as qualities accompanying each other in the fame ftate of the at- 
mofphere, But, that they are always neceflarily and phyfically conneéted I do not pre- 


tend to affert ; that they commonly do accompany each other, I believe to be certain. 
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felf too little acquainted with its nature, to enter upon fuch 
a difcuffion, I would rather refer to obfervation -and expe- 
riment. 


Now it is, I believe, matter of conftant and univerfal ex- 
perience, at leaft in this country, and I fuppofe every where 
in cold countries, that the moft intenfe cold always happens 
in the pureft, drieft, and moft dephlogifticated ftate of the 
atmofphere ; or, that we never have our intenfeft froft, but 
when the air is in this ftate. That the air is very dry at 
{uch times, appears from the fhrinking of wood, and all veg~ 
etable and animal fubftances, &c. That it is ina dephlogif- 
ticated ftate, appears from the rapid cenfumption of fuel, 
and the great tendency to fcorch obfervable at fuch times 
in our ordinary fires ; from the increafed brightnefs and 
magnitude of the flame of candles and lamps; and from 
many other circumftances, which might be mentioned. 
The weather indeed is frequently raw cold, as we vulgarly 
phrafe it, and exceflively uncomfortable, when the atmof- 
mofphere is ina very humid ftate. The moft difagreeably 
cold weather, which we have in winter, happens, when the 
air is inthis damp ftate ; but the thermometer at fuch times 
is never at, or near its loweft {tations ; perhaps never nearer, 
than 15 degrees or upwards. 


Further, although the weather is frequently, during fum- 
mer, moft difagreeably hot and irkfome to our feelings, when 
the air is very damp and phlogifticated, as appears by effects 
directly oppofite to thofe juft now enumerated, as the con- 
fequences of dephlogiftication ; yet, fo far as my obferva- 

ibe tion 
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tion reaches, the thermometer is never at its higheft, at 
fuch times, but commonly 6 or 8 degrees below it.* 


Whence I think it may fairly be inferred (whether we 
are able to account for it philofophically or not) that dry- 
nefs or dephlogiftication, are in fact and nature, neceflary to. 
the production of our intenfeft cold ; and probably of our 
intenfeft heat. And if fo, is it not naturai to fuppofe, that 
when the atmofphere of any country is ufually both in fum- 
mer and-winter much dryer, and more dephlogifticated, than 
another, that, cateris paribus, it fhould be hotter in fummer,, 
and colder in winter there, than in that other ? 


But, allowing all that has hitherto been advanced upon 
this fubject, I would not haftily conclude, that the fuperiour 
drynefs and dephlogiftication of our atmofphere is alone 
fufficient to account for the whole of our fuperiour heat and 
cold. ‘There are probably other caufes, which confpire with 
it to produce: the fame effect. I fhall mention one, which 
L think of confiderable moment.. 

All 

* It may perhaps, have the appearance of paradox, to afcribe two fuch oppofite ef- 
feats, as heat and cold, to the fame caufe ; but this appearance will in a good meafure 
vanifh, if it fhould be found, as I fuppofe it may, that dephlogifticatiom produces cold, 
by its chemical effet upon the air: But that it produces heat only mechanically, by 
inducing a more perfeétly pellucid fate of the atmofphere, whereby fewer of the fun’s 
raysare intercepted ; and (as dephlogifticated air is {pecifically heavier by much, than 
common atmofpherick air) by occafioning a greater-weight and denfity of the air, near 


the carth’s furface, whereby the fun’s influence in producing-heat is greatly increafed. 
Thefe confiderations may ferve to fhew, why cold is fo much more increafed, by a de- 


phlogifticated ftate of the atmofphere than heat. And it is obfervable, that the difference: 


between two thermometers, one of which is expofed to the fun’s dire&t rays, and the other 
ia the fhade, is always, cxteris paribus, much greater in a dephlogifticated, than in a phlo- 
geticated Mate of the atmofphere. 
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All coafts, which border upon a_ large ocean, in cold cli- 
mates, muft, during the feafon of winter, be warmed by winds 
which blow from the ocean upon them; plainly for this 
reafon, that the waters of the fea in thofe latitudes never 
become fo cold by many degrees, as the furface of the earth : 
fo likewife, in thofe fame regions, the water of the fea never 
becomes, during the fummer, fo warmas the earth’s fur- 
face; and therefore, at this feafon, winds blowing from the 
fea upon the land, cool the air. 


Now, it appears by the Ephemerides Meteorologice Pa- 
latine, that the winds, which are moft prevalent in Europe, 
blow from the Weft, or at leaft from that femicircle of. the 
horizon; more efpecially during the fummer and winter 
months. Wefterly winds then, muft caufe the air of Europe 
to be warmer in winter, and colder in fummer, than thofe 
that blow from the oppofite quarter; becaufe that continent 
lies eaftward of the great Atlantick ocean. The direétly 
oppofite effeét takes place in North America, from the fame 
caufe ; that is to fay, the winds, which prevail moft with 
us, particularly in the hot and cold feafons, are likewife from 
the weftern quarter; for in the vernal'and autumnal feafons, 
they are commonly more variable, and blow more frequent- 
ly from the eaftward, than in fummer or winter.* We 
therefore, feel lefs of the warming effects of the fea air in 
winter, as well as lefs of its cooling ones in fummer; be- 

caufe 


* Upon examining a number of American meteorological regifters for a courfe of 
feveral years, I do not find more than one month in fixteen or eighteen, in which cafterly 
winds predominate ; but I find feven or eight ina year upon an average, in which they 
blow almoft conftantly from the weftward. 
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caufe our coafts he weftward of the ocean. Thus, the winds 
which prevail moft in Europe, tend to mitigate both the 
heat and the cold, to. which its geographical fituation ex- 
pofes it ; as, on the contrary, the fame winds increafe both 


the cold of winter and heat of fummer, on the American 
coalts.* 


But upon the fuppofition, that wefterly winds are moft 
prevalent in the middle latitudes all round the globe, which. 
feems rather a probable conjecture, if we confider the faéts. 
juft mentioned; and further, that the courfe of the trade 
winds in: the torrid zone is continually from the eaftward ; 
it ought to follow, that the eaftern coaft of Afia, as well 
as the eaftern coaft of America, fhould be colder, than the 
weftern coaft of Europe, or than the weftern coaft of Ame- 
rica, under the fame parallel. And that fuch a difference 
does really obtain, feems to appear from the account given 
by the writer of Captain Cook’s Jaft voyage, who-informs 
us that vegetation was in great forwardnefs in the month of 
April, at Nootka or King George’s Sound, on the weftern 
fide of N. America, in the latitude 49° 36’ N. in the year 
1778 :. Whereas the next year, at the bay of Awatfka, in 
Kamtfchatka, on the eaftern coaft of Afia, in lat. 53° 38’, 
the fnows were not gone, nor was there any appearance of 
vegetation, till the middle of May.. Which,if to be relied on, 

as 


* Stockholm in Sweden lies imlat. 59° 20’ N. and Tobolfki in Siberia, in 58° 10° ; 
yet it is found by obfervation that the ufual cold in the latter, very much exceeds that of 
the former. Now, Tobolfki is 50° of long. more eaflerly than Stockholm ; of courfe fo 
much further from the Adantick ocean. Doth not this. obfervation confirm the truth: 
wf our hypothefis ? 
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as the common courfe of things, is a ftrong confirmation of 
the doctrine juft propofed.* + 


But it is more than time to clofe this paper, already much 
too lengthy ; which I fhall do, after obferving that, al- 
though I know not whether either, or both the caufes 
herein fuggefted, may be judged adequate to the effeéts, ' 
which I have afcribed to them; yet I think we muft 
admit the operation of fome partial or local caufe 
(fuch as greater dephlogiftication) to account for the great- 
er degree of cold in Europe formerly, than at prefent—as 
well as of fome general caufe (fuch as the general courfe of 
winds from the weftward in the temperate zone) to account 

for 


* It is a common obfervation among thofe of our navigators, who frequently trav~ 
erfe the Atlantick, in or near our latitude, that wefterly winds are of all, others, the moft 
ufual ; which has occafioned the failors to call the paflage from the eaftward uphill. 
And it is obferved in Mr. Walter’s Account of Anfon’s Voyage, that, in the Pacifick 
ocean, in the latitude of 30> or 32° North, the winds almoft conftantly blow from tlie 
weflward, though in but moderate gales ; but that » more northerly latitudes, as 40° OF 45°, 
there are. fieady wefterly winds ; the writer therefore fuppofes, that the Accapulco fhip 
might perform her voyage in much lefs time, if fhe ftood further to the northward, where 
wefterly winds conftantly prevail, than fhe does, while fhe purfues her-old traét.. Thefe 
ebfervations are additional proofs of the hypothefis advanced.in this paragraph. Whe- 
ther wefterly winds prevail in the fouthern temperate zone, I know not; but, if they 
do, the weftern coaft of South America is probably warmer than the eaftern, in latitudes 
fimilar to ours. If the courfe of the winds in our latitudes be generally from the weft, 
will not this circumftance alone occafion the atmofphere of Europe to be more: humid 
than.the American, as the air from the fea muft be more charged with the watery va- 


pours, than the land air ? 


+ Vafennius in his Geography, page 609, 4th Edition, Lond. informs us, that in 
* the north part of China, though in a latitude not more northern than Italy, the cold feels 
very: fharp, and the great rivers and lakes are frozen’’—and page 611, that * In Japany. 
which extends from 31° to 39° N. they have a cold fhowy wet winter,:’ 
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for the greater degree of cold on the eaftern confines of 
Afia, than on the weftern of America. 


Be this however as it may, I flatter myfelf that, what is 
here offered, may excite fome perfons of tafte and leifure 
for fuch inquiries, to attend to the fubjeéts here treated, and to 
examine with freedom the theory here advanced ; that {o, 
if it fhall be found agreeable to reafon and experience, it 
may be illuftrated and confirmed ; or, if otherwife, that it 
be confuted and exploded. 

Salem, September, 1788. 





POSTCRIPT, 
Jo a Paper entitled, An Eftimate of the Excefs of the greateft 
Heat and greateft Cold of the American Atmofphere beyond 
the European, under the fame Parallel of Latitude, c., 


SINCE the Academy did me the honour to read a paper I 
prefented them in November 1788, entitled, dn Eflimate of 
the Excefs of the Heat and the Cold, &c.1 have had the plea- 
fure of reading in the Philofophical Tranfactions, Vol. Ixxvil. 
Article xv. an account of fome very curious experiments 
made by our countryman Sir Benjamin Thompfon, at 
Manheim, in the Palatinate in Germany ; by which it ap- 
pears that eider-down, cotton wool, raw filk, &c. yield as 
much and as pure dephlogifticated air, as the leaves of any 
kind of vegetables by the fame procefs ; that is, by expofing 
them, when immerfed in water, to tlre action of the fun’s 
rays: and therefore, that moft probably, this pure air is 
derived from the water in which they are thus immerfed, 
and not from the fubftances, whether vegetable, animal, or 
, mineral, 
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mineral, which are thus heated. Whence it feems to follow, 
that it is far from certain that any fuch pure air, or indeed 
any air at all, is derived from the leaves of plants expofed to 
the fun, as was fuggefted and feemed to be proved, by the 
experiments of Drs. Prieftley, Ingenhoufz, and others. If 
this be really the: truth. of the cafe, and air is not produced 
from the leaves of vegetables, as in the paper juft now men- 
tioned I have fuppofed it to have been; then, all the fubfe- 
quent reafoning upon this hypothefis is void of foundation, 
and mutt fall to the ground. But it ought to be noted, that 
the faéts and obfervations contained in the E/fimate, which 
fhew our atmofphere to be really drzer than the European, 
are not at all affe€ted by the failure of this hypothefis, but 
remain in their full force, though I may. have miftaken the 
caufe, when [ attributed it to the purity of the air derived. 
from: the leaves of vegetables.. 


Further, fince writing the paper before mentioned, I have 
accidentally been informed of a fact, which confirms the 
idea, that our evergreens are, if not the caufe of dephlogif- 
ticating the air, yet fomehow the caufe of an increafe of cold. 
The fact I mean is, that frofis are commonly obferved to appear 
much earlier every autumn, as well as later in the fpring, in the 
neighbourhood of pine and other evergreen woods, than in other 
places, or than in the neighbourhood of other woods which drop 
their leaves in the winter. And this I find confirmed by eve- 
ry one I have fince inquired.of, whofe bufinefs-or fituation 
leads them to attend to the matter; and I am told, it isa 
common obfervation, though I confefs I never heard of it, 


before I prefented the paper to the Academy. ; 
If 
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88 Dr. Horyvoxe’s Eftimate of the Excefs of Heat and Cold. 


If this obfervation be well founded, then (whatever may 
be the fate of Dr. Prieftley’s and Dr. Ingenhoufz’s experi- 
ments) our pine woods are a fource of cold, which Europe 
is now in a great meafure deprived of ; as there is no doubt 
but that trees of the evergreen, as well as of every other 
kind, are now few, and thinly fcattered over that continent, 
compared with what they muft have been in paft ages, or 
than they are in America at prefent. 

Salem, November, 1790. 


HEAT and COLD, and of the Mean of the greateft 
“for a courfe of Years in twenty 
as exhibited in the Ephemerides Meteorologice Palati- 


even Years : fhewing the Exce/s both of 
Europein the fame Latitudes; byt 


Thermometers both of Mr. Reaumur, and Fahrenheit. 









































































Names of | Lat. |2 Greateft Heat Mean of the ]} Greateft Cold] Mean of the 
Places  4north 3 by thermom, of} greateft heats. { by thermom. of| greateft' Colds. 
° | 2} Reavmur. ww > Reaumur, | Farenheit, Reaumur, }] Fahrenheit. Reaumur. | Fahrenheit. 
cuaneye 59:20] +24,8) or +23, t|-+83,98]—21,5|\—16,37|—18,75|— 10,19 
Copenhagen 55:40] 4|-+ 22s 6| '+85,10,4+ 22,12 +81,77|—13.8/-4+ 0.98|\—12, g/-++ 2,98 
Berlin 32:3214|-4+28, 10} +95 oltes, 5 i +8937 3}—15,8|— 3.55'—14; 5I— 0,62 
Sagan 51:4215|-+ 28,6) +96, 95|-+ 26, 16}-4 90,86|—2 3, 7|—21,32|—1 9,66|— 12,29 
Erfurt 151:04|5)-+-27,6|-+94,10|-4+25, 61489, 6|—20,5)—14, 1}—15, 6l— 2, 1 
Mons 50:2515|-+28,0)-+95, O--+25, 41-4+89,15|\—17,5|— 7:37/--23, 714+ 1,18 
Prague 50°04) 4|-+28, 3)-++-96.35}-+4+26, 7 +92,07,—22,0|—17, 5|—19, 9\—12,77 
Wurtzburg |49:46)5|-+31,3]-+-102,4'+27, 5|-+93,87|—22,4)—18, 4}-—16, o|\— 4, 0 
Manheim 49:29|5|-+27,2|-+93,15|-+25, +89, 6'—18,2|— 8,951—19, 7/+-+ 1, 2 
Ratifboo 48:56]41-+ 28,7|4+-96,57| +21, 21-+79, 7,—20,2:\—13,45!—15, 3i— 2.42 
Buda 47:40] 4)-+27,0] 4+-92,75|-+26, 1}-90, 7J—15,2/— 2, 2]—12,77/-- 4,26 
Peillenberg {47:47|5|+23:31+84.35|-+-19, 61476, 1]—18,2|— 8. -95;— 14, 1-+ 0,28 
M. St. Andex 5\+- 25.6] +89, 60) +25, 7 4+ 86, 8 1956+ 7,60\—19, 5I-+ 1,13 
‘Tegerniee 47°3715 + 24,5 +87,12 +22, 9 +83, 51—1927)-—12:321-—-13, 9}-+ ©,73 
3 St. Gotthard | 46: 31 H}+15.5}-+66.8714+13, 5|4+62, 3]—19.0l—10,75|—-16, 3i— 4,67 
Geneva {0:1213/-+27.0|-+92,75)-+25, 3|-4+88, 9}—-13,4)--+ 1,85|— 9,.7]-++10, 2 
Rochelle 16:09 4i+27,5/+93, 9)-+26, O-+-g0, 5I— 9,5)/-+10,63|\— 6, 7!-+-16,99 
Padua 4522/5} 29,01+-97;251-+26, 41-+91, 4[—10,8/+ 7, 7]— 6, 7]++16,93 
Marferlles — }43:1713)-+-26,0)+-90, 5 +25, 6489, 6/— 3.5/-+24,13)—. 2, O27, 5 
— 4125314] 12 4, 31-+-86,67 |+23,75|+85,431— 0,41-+31, 1 a+ pr 0;651-+33;46 
Mean + 24,19|-+86,4! \—22575/-+ 3.31 
Salem, N.A.]42:31}7]-+32,9]4+-106 [+-28, 9|/+-97,02/—19, 1}—11, 0 3l— 2.42 
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WI. A Tableof Refults, froma Courfe of Obfervations made on the Heat of the Atmof- 


phere, by Fahrenheit’s Thermometer, in the Years 1786, 1787, 1788, 1789, 1790, 1791, 
and 1792, at Salem,in Maffachufetts, Lat. 42° 34' N. Shewzng the Mean Heat o 

each Month, at four Obfervations per Day, and the Mean of each Obfervation :— 
The hotteft and coldeft Day in each Month ; and the greateft Variation of the Ther- 
mometer in 24 Hours :—The Number of Days in on Year, in which the Thermom- 
eter rofe to 80° and upwards ; the Number of Days to go° and upwards ; and the 
hotteft Day :—The Number of Days, in which the Thermometer funk to 32° and be- 
low ; the Number of Days to Zero and below ; and the coldeft Day. To which are 
added, Refults from the whole; which fhew the Mean Temperature of each Month, 
Seafon, Year, &c. 8c. By EDWARD AUGUSTUS HOLYOKE, M.D. F. A.A. 



























































































































































186. 1787. 

oe ~ |Mth.8 a.m.| Noon|Ofet®.|10 pl Sonn Ta 8 A.M. ee om 10 PM| Meant | 
ES an. | 22 oO. 2 21. 7\24.8 ||Jan. | 29. 9] 30. 6) 26. 6) 29. 7/26. 2 
pe ben 2 : a 24. 128 63||\Feb. = 2 go. 125. 6 ag 7 24.97 
6 «|Marl 38. 7745+ 7 34- 8199. 73||Mar.] 34. 5142- 2] 36+ 6/31. 1136.1 
SE S1Apr.} 43. 3/48. 5 30 7/40. 8 ve 43> 4153 1146. | 40. 6/45. 77 
vy SS [May] 58. 3/62. 6 50+ 6157.17||May) 56. | 61. 9/54. 4149- 8155. 52 
-5 § &}Junel 72. 1/79. 64- 4}71-6 ||June] 66. 6) 71. 5/63. 6 59. 5/65. 3 
hats eljuly p71. 2,78. 5 64. 2 13:3 July | 69. 8) 76. 317: 1} 62. 7/69. 25 
3 -y-2 |Aug| 68. 6} 75. 63. 1168.9 ||Aug|70. |77- 8) 69. 5]62. 7/70. 

we & © |Sep. | 60. 6) 69. 1 57° 8/02. § Sep. | 59- 8] 67. 2} 60. 155. “160. 5 
~ oe Oét. | 53. 7/63. 3 50. 155- Okt. 48. 3156. 5148. 7,43. 1149. 15) 
#54 |Nov] 32. 9} 39. 6 31+ 7|34-7 ||Nov.| 39. 8} 47- al so. 38. 1141. 35 
Ss Dec.} 2'4. 7|91- 4 23. 6|26. 56)|Dec.] 28. 4] 35- 6131. 6) 27. 2:30. 7 | 

_'Mean|a7- 82[54- 74 143-_1148- 53/7146. 83]54-_2]47- 47142-86147. 88 

2s Hottelt | Coldeft | Greate Range | Hottelt | Coldeft | Greated | Range 
ii = day. day. 24 natin iaoeeb. day day. 24 hows month. 
oe. Jan. j2o* 48° |172_ 11°%o1"g2" |59° || Jan. } g* 48° [19"—5 19"29° 153° | 
rs aSiFeb,j27 50 j11 11 [11 go ]39q |\Feb.l12 50 [10 —g 1a go 153 
cx = S|Marj26 78 |10 25 Jo7 21 J59 |\Marjig 62 1 8 16 j24 2 40 
3 A ep 16°63 | 2 25 |11 15 138 vat 475 | 2 22415 28 153 
Ses ay}28 71 4 45 |21 17 426 ay} 6 78 415 42] 6 22 |36 
= 5 2 pJune] 493 | 9 55] 4 30 138 |Juneliq gt | 7 50 [27 23° 441 
Sg SlJuly|16 or. 5]28 55 [27 25 | 36-5) July] 8 or 417 551 8 24 |36 
kx > SjAug] 5 89 |27 52] 617 ]37 Aug, 9 89 | 1 53] 9 19 |36 
3 E1Sep.jgo 80 !23 42 [30 24 138 |Sep.j10 87 ]15 44 [12 17 443 
Se fJOtt.; 1 85 [31 29 418 22 | 56 Ott.| 3 70 [18 321425 138 | 
» EB S|Nov] 7 59 [28 4 [28 30 |55 |Novi15 65 2 25 115 24 |30 ! 
ra Dec.}g1 45 |12—5 113 30 [50 ||Dec.) 5 48 116 12 | 617 {36 | 
2 & S93 Thermometer at 80° Thermom. at go*|Thermometer at 80 Thermometer at 90" 
La = =%|_ and upwards, in | and upwards,in | and upwards, in | and upwards, in 
2 § =| June 13 days} June 1 day’|| June 10 days|June 1 
ES O58 {July 11 July og - July 13 July 1 

= 8 bie Auguft 8 ae 5 Auguft 13 cy yt 

5 re September 2 ! September 2 

$35 3 October 1 _| Hotteft day. | 38 |Hotten day, June4™ 
in = = 35 June 4th, 93° and July 8° gi°. 
4 £3 {Thermometerat 32°/Thermom. at 0°|Thermometer at 32"| Thermom, at 0? | 
ip Pm and below, in and under, in |} and under, in and under, in 
B= |January 27 days}January gdays|January 25 days}/January 14 

25 2 |February 25 December 1 February 2 February 9 

i= %-~ , {March 9 March 17 ied 

-2 SE BYApril 3 4 April 6 4 
thee October l Ottober 1 ——— 

\s S a November 18 Coldeft day. November 9 Coldeft day. 

12 23 December 25 Jan. s7th,—12°| December 26 Jan. 19th,—5°. 
ry 108 S14 
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1788 Ee. " 
> A, «.| Noon! Ofer’. lio PM Bigee o¢ ‘(Mth.{8 am| Noon Ofet®}10 pul ye a 
os Jar a 3\27- aig. 5422. elias 24- 130. 1126. 4)-23. 7]26.05 
oe | 0. 3128. i 2, 8} 20. 5} 23. 2 IF eb.}18. 9] 28. 4) 22. 4) 17. 1J@1.7 
S.. Mar! 3 1139+ 3134 4432 3134- 27 7 |M ar'33. 7139. 5131. Sf gr. \34- 
2 24Apr ib 13> Bi 52. 2143. 2]41- O145- 27 7 \Apr. 44-3) 51- 6145. 2140. 3:45- 35 
ie May| 5 55+ 3) 02. 7}55- 2f5t- 6156. 2 ||Mayl54. 8] 58. 7) 50. 2146. (52. 42 
S &. end] O4, 5) 70- 3) ©3- 1} 59+ 4 64 3a|| June 68. 2 76. 7 67. 1162. 3168. 57 
‘= ej July; 72. 1181. 8) 70. 5/66. 6! 72. 07'! July |72- | 79. 1 69. 9} 65. 6:71.65 
~3 -£4Aug | 69. 2| 78. 4) 68. 9] 66. 5| 70. 6 | Aug |69. 6] 76. 9) 69. 7} 65. 7)70. 47 
3% Sep. Go. 9172. §l62. 7155. 3162. 85 Sep. 59- 3, 08. 7/62. 6) 57. 1161.92 
=. jOtt. | 46. 4155 49. 8) 45- 5149+ 17, Oct. 142. 75" 5\ 46. 3) 41. 6145. 52 
-£-B\Nov| 41- 3)49- 7145+ 7} 40- 6144. 3 | Nov[ga. 3) 45+ 3)41- 3|/38- 8)4t. 17 
Dec | 24+ 3}31. 5;28. |24. 9] 27- 31. 1 or. 21 34- 1131+ 133-37 
Mean|45- 87/54- 121475 40'43- 55147 656 ies 146. aias 64147- 25143- 35147. 68 
wae |_| Hotteft | Coldeft Sr = a — | Hotteft |Coldeft pre S rE oA 
7 an day. di ay. 24 hours, | month | day. day. 24 hours, | month, 
te a | Jan. l2g™4o® [1 4™—1°J1 4726" | 41° \\Jan. 29"41° | 7 9°} 821° | 32° 
ae lFeb.| 3 44 | 5 —2] 5 26 146 |\Feb.j11 go | 2-21 3 26 | 42 
= £2|Marigi 58 2 $8 |g1 21 |50 Mar}: * 410} 4 3 61 
<= = JApr-jig 67 [21 g2] 2 26 135 or. 6 |21 ge jer 34 
cag May 21 2° 114 41 I22 x! 35 ay - 85 11 38 |g1 oe 47 
ee 2 SO \June} 7 89 15 51] 8 2 38 ine go 94 | 1 52 10 20 | 42 
=-2 O\Julyjic 93 | 2 56 |22 38 [37 |\Julyj24 94-51 4 57] 4 33 [27 
= 2 y,'Augleg 83 31 541518 134 |/Auglit ot [28 50 |2q 22 | 41 
=e 5'Sep.' 5 85 |20 42 {30 99 143 |Sep.j21 85 |19 46 |29 18 | 39 
= a, Oct. | 12 68 {30 21 413 29 «147 Oa. 20 61 |go 29 |21 17 | 32 
2» Be Nov | 577 |24 212 125 42 150 |\Novys4 58 |18 20 [23 20 138 
= Dec.|15 52 124 —4 |16 24 156 [ee 756 |19 14 |19 22 | 42 
: 5 hg Thermometer at8o0% Thermom. at go° Thermometer at 80°|Thermom. at go° 
"5% and upwards in | and upwards in | and upwards in | and upwards in 
SS S [June 5days|July 1 _1 day ‘May 1 days|June 4 days 
eS OS | July 13 1 June 12 July 5 
29 = a Augutt 8 "July 13 Auguft i 
S S24 September 1 Hotteft day. ‘Auguft 11 i. 
as as — July sath, 93° ‘September 1 1 Hotteft day. 
me 27 38 _lJuly 24th, 94° 5 
£2  |Thermometerat 32°|Thermom. at o°{Thermometer at 32°|Thermom. at o° 
S ~ : ’ 
SU. and under in and under in and under in and under in 
B28 |Januar odays|January e days /||January 28 days }Februar 
Pe ay ebro 26 , Febraty 2 ’ Pebcaty 26 . a1 
= %-3 .|March 19 December 2 March 16 3 
= SPS S\April 2 1 
rs SE JOctober 4 6 Ofber 4 Coldeft day. 
S 53) November 6 November 9 Feb, 2d, a 
So =S|December 21 Coldeft day. ||December2: 
aan Dec. 24th, —4° — 
108 105 
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1791 
Mo =a fet®.J1 Pm] Meas of 
SS [Mth. 8a.mM.| Noon'@fet®.|10 pm | Meant ag as py: o 3] 23- 3) 26. ’ 
4 4 26. 5/32. 3) 29. 4] 26. 5128. 67 eh, x al oa, 24. 9] 20. 3/24. 6 
Sg [feb-| 24. ae: Glsse tae. als2. 4 Mar | 36. 2] 42- sl g7- Olga. il gr. 3 
oS .|Mar 3t. 1130. 6193. | 29. ? ’ . 6147. 6) 42. 5| 47 5 
33 g|Apr.| 41- 7149. g} 42+ 6 38. 2/42. 72, + ah ‘ dF | 82 at Ra SES. a5 
2-5 5 |May] 57. 7] 6t. 8) 54. 5] 49- 4 Be gall June | 69. 7] 77. 7167. 7168.9 69. 45 
Sg A] June] 65. 73 8] 64- 3160. 105: 95 July | 72, 1/81. gl 70. 5,66. 172. 47 
‘ g|July }69. 8178. 4169. 6164. 6)70. Wy | 7% 65. 8) 71. 17 
335 Aug 66. 7]73- 2|66. 2) 62. 6|67. 17)|Aug | 70. 3 eS ath: oe |e 
&F = Sep. 57- 9}67- 4] 61. 5] 56. 6{60. 85 a = ) oe: 8 47. 5 42. 5) 46. 55 
= FBO] 4% 8159. 2151. 2445. 749-97/0%. 143 4 44+ 5\4 7/35 5139 12 
3.34 Nov] 35. 5/42. 3139- 134. 3137-77 Dat. 12k: ag. 5' sh. 198. ao. 7 
A pet eS Sd “7 ee 147- 14155-49148. 97144- 32148- 965 
Mean] 44. 99/52. 16] 46. 42|42. 11146. 43]/Mean| 47. 1415 ART Gand | Roe 
pone en TY. . . Greatest Range Hotteft Coldett change in of cach 
— pe Hottett Coldett change in of each day. day. 24 hcurs, month, 
id 3 day. -. mac “—\ Jan. ]10%43° [22% o® |22°34° | 43° 
oS, |Jan.] gt 51°}2e% 14° } 7 = 12 Feb.J14 46 [17 1 |17 37 | 45 
Ss adiFeb.[15 46 jto—3 | 9 a2 49 Marit 58 115 1319 | 43 
= 25 |Mar|28 50 [9 3 | 4 8 #7 Apr. + 72 1332 {20 25 | 38 
3.5 8 Apr. 4 69/7 24 142 35 Mayleg 90 | 5 37 |13 40 | 53 
SeG|Mayjio 81/7 42 jro gt 39 vals t |20 50 {17 28 = 
= SiJuncit7 94 |? 54 [17 39 = Jul re a 253 | 24 | 43 
= Baluhs er bec het 1S Pie noe Pear te 
= = SjAug}14 93 [30 53 30 23 | 4 Sep.|o4 80 [28 44 [25 27 | 36 
3 EIA MS 63 [23 44 [to 23 | 32 Tog} ge g1 go | g 26 | 50 
& 3s Ott 190 64 [27 28 Jaz 24 qt |Nov} 8 63 [417 |20 28 | 46 
2 bs Breve 15 58 126 'Z 43° 34 < Dec.lo7 49 [24 10 | 3 23 | 39 
= ec.Jal 39 |1g— 19 : ——— . 5 
S _ se a - . 80°] Thermom,. at go 
= &. 4-3 |Thermometer at 80° |Thermom.at go Sygate enc a, and upwards in 
5 = 3%) and upwards in and upwards in May up days] May 1 day 
ag S = Ma 1 days June . day ri 7 ” une 
vaso Y June 15 J 3 
= xy 35 [June ee ‘July 16 July 8 
Ss 5 | July 14 2 J) 
poe. S Augoh Augutt 15 12 
- 8 5g Serve b 7 Hotteft day, ||September 1 
= a S eptem er 2 otte ay - Oéttober I Hotteft day. 
a) > > 29 June 17; 94 55 July 13th, 96°, 5 
is ~ “Tkermom. at 
o =< (Thermometer at 32° |Thermom. ato Nie a Be peste “a 
Ess and under in and under in an oy ” : January t 
BS5 January 29 days February 2 ey id dle 
3 s |February 22 December 3 M i? : 1 
- a2 » {March 20 ~— April. ; opdgeta 
B22 8 April : ° Ohiober 5 Coldeft day. ; 
> @ oe October 7 ‘ee November 15 January 22d. 0° 
= sc 8 November 14 Coldeft day. ar a 
a OF December 30 Dec. 19th, —89)Decem gen. 1 
2-80 — rit 
a lig 
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1=92 
+ 792 
bd Mth I© ri Ww 
& ; if,8 amy Noon |© f 
Ya Jan. |1 4.6 | © fet|10 pm|Mea 
Se [rel awe clon a\20. alee bie 19 Refults from the whole 7 years ob 
= 2 Mar |33- 3 nat a 7 |27. 612g. 38/26. 8g]] fervations. <a 
& 24 Apr.|4o. 5]47. 45° 5139- 4135-9 139-6 enn of manny ot te 
vc? Mavl- 5147+ 154 4 48.3 re 3. —_ month. | & pursouuing a = 
ie y 50. 6 59-7 68. 2tz 43° 48.3 = 24. 808] S “t'gt ns 20 ens 3. 
pt ag - Jul lee 65.7173 2. 5 54-8 60, 551 Mar ‘ - 07 * pue Supids jo 1a S 
-s‘¢ 2|Julyloz.2 La - 115% 5 6x2 || Apr. ‘25716 s3 si. 
Sus Aur l6o, l68. 78+ 317% 24 i. re pa oF + LS gaml ares 
‘= & = |Sep. o- 5168. 6)77. |g. i oe oye S Edcddeasls 
S.% pg IPeP- 149 7 -6. o|66. g. 6]64. 2 |69. 85 June 7. 2:21 5 BLESS IS)S 
~ & jOe. '4 ° -9{90. 2159. 3154 oF july 71. 296) 3 Eee Orase 3 
3-23 Nov 5+ 3152-6158. 6153.1 59» Aug. 9. 751] & F > RAAT Ee 
= ° Vv 36. 53+ 4\47-2 52. 85 Sep. 61. ACS OR SSIS 
- D 39+ 2)47+ 4}43 ~ Oa. 31719 SS RS REIS 
ec.120. 1122 ’ 413 -9 42. 22) * 49+ 544 a = ewan ~ 
Me 3131+ 9 128. 3\23.3 126 45) a) oo &< ots esse] 
eeecicinen hind dieae ee rf: 45\| Dee 27-778) = Besmece dhs 
© Ter » 7154: 7 48. 5/43. 81|48 regione = AFF SSSSSS 
— > pa Ee We hae . ' ’, a. potty oO 
= § 7 Coldeft a cee ean 47°. 928] = c tt SSS 255 2 
aS Jan. d Y*, day. et al of each s 2 ehh $ Hea A 
LS Ss lFeb 3 44 234-110 28 > month: s foes ae a 
-s jf cb. 22 co) swum Ho a 
Sig iMar'ed Ct IG 8 55° Il"Mes BRene eels 
2 oa o ar 28 62 6 4 23 44 ean of each ume M oe on oad a Ss 
rs 5 P Apr.| os 28 j28 22 34 g of obfervation. can temperature ot| 
oes Ma 74 15 34 |23 2 > M 46. 55 each year. 
3) y 31 3 23 40° Noon 1786 
2a 94 i8 4 s 54. 15 Le 48.53 f 
[= aa _ 20 93 8 78 27 35 | 5° eds a) By 78 a7 | 
a°c M 
at a - Jus 1 go 24 56 “9 ae 45 Mean + — 1789 47-6 | 
SF bel Sy! 5 wee ‘7 | 
=S&s Sep. 9 95-5 |3t 50 \20 28 34 _N B The obferva- rake 40.4 
5 = Ff iog 8 86 27 3719 30 45-5 = * fun fetting, | 179% 48-9 5} 
Lee *}10 70 4 reft the mean 48.44 | 
2 ws Nov 5 66 ia 32 | 3 23 3 temperature. can} Meantem. 47, 945] 
‘sal Dec 2 g I 22 |20 22 44 From the mean of 
: & 1: ith 54 7: 1@ 4 28 18 44 —— temperature Be 3 Bane means, the! 
5 g-Srg|thermom, at 801 Ther cease 00 Oe ate. 246° | Het eG anal 
= < v and upwards ip ; mom, at go” of the da vs were made at the cold ot 
~ ESS May d and upwards ir able te peng about fun rifin tis oo 
BS Of | Jun 7 days |May d vis Hhdpaeble Reaetaeee temperature! digs 
s 2 Oye | ~ 10 June 2 ays T irtle lower, viz. at 47° doc 7 be 
yan . 2 e range of the ‘I —— 
Exo *- |Augutt ‘5 July Greater” oe Vherm.]Mean number of 
> "So gt i . 1 hours ge in zafhot and 7 
_— s'S Se ° Au uft rs, Nov. 25 1788 3 M cold days. 
ss SS eptember 2 8 3 Greateit pemeeEe ae 
i - © x ——s Jan monthly range aysat 80° ana 
te ha, a 44 Hot d 8 January 1786 59° upwards. 33 
eos Thermom. at 221’ ed. July: no Leait monthly rao Mean nuin- 
SS n. at g2)Ther 9295 5|| May 178 range. |oer of days 
2 oie and vader ta TmOM. at ? 26 Jat 90° pl . 
Eg o january 29 dowd and under in | Wiattttoneran jeaton. apwards = § 4+7) 
oso february 25 ys|January g days eg ancy Sn gt ee ion 
S we March | ; —- | Soring from - 548.514 Reet 
2 ES] April 10 | ae Scie * aoe Orch ays. 937.9 
“_— = ¢ = d 7: 
z o pax Odober ; a - _— Gay, 3 eee atts o! 
cs SIN uly 1 a ; 2” and 
cs s November 8 Coldeft day. Colceh ay, $00. 96.5 — ICQ, 2-7 
te 3s S December 28 January 23,—11° | 17868 Jan.2 oan’ ete 
pose Peconic au | Grenhttase TP" Mine ae 
” . oe 19938 at 
102 7 years °° 
G T : 107. cf2, & und . 
Greatef cold te. the day is commonly bet ote yee - toldel heat 
$ co we 2 
rns heat of aha funrifing, ty aig 3 F. M. and in 1792 2 °° deft day—5°.8 
e atio as t 
one year, ats ene is prenard ag oem be ge vo mean at funfetting) 54: 76» ; 
day: But which. thew which agrees tolerabl e mean of the hotteft “~ a ' 
educ sthat th y with tk and col . 47- 88. 
e it to 47%. so or 47° og temperature ought t +~ — from the — time of the day, fi 
n. Be Th jo We o be Rated | ean of 4 obf ae 7 
Speen jak ilies ie Kasi cat a in thefe obt ates x vs 47° 945 and will probably 
e ° on Oo H 
open air, on the north Ade ofa hante in well ao 3 gpa were accurate inftrume 
oufe in the main @ other, and were f nts made by Marti 
reet in Sa) ufpended ‘ run 
alem, about 6or 7 fi in the fhade in 
17 feet from th e 1D 
the ground. i. 
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VII. 4 Letter on the Retreat of Swallows in Winter. From the 
Reverend Mr. PACKARD, 


Marlborough, ‘fanuary 13th, 1791. 
SIR, 


N a review publifhed in England, of the firft volume of 
the Memoirs of the American Academy of Arts and Sci- 
ences, I noticed particularly the obfervations it contained, 
upon your letter to the late Governour Bowdoin, refpeCling 
the torpid ftate of houfe-fwallows in winter. The review- 
ers, you recolleét, conclude with wifhing for the moft cir- 
cumftantial confirmation of the fact, if it be a fact, that 
thofe birds exift in mud during the cold feafon. Knowing 
your curiofity, and having accidentally received fome hints 
tending to the fubject, I purfued them to the following 
effect. 


Lieutenant Nathaniel Orcutt, now living in Bridgewater, 
a gentleman of indubitable veracity, with whom I am per- 
fonally acquainted, in anfwer to a letter, wrote me, that 
Mr. Ignatius Turner, formerly of Scituate, now deceafed, a 
man of truth and probity, had repeatedly told him, that in 
Scituate, a mill-pond being drawn off fuddenly by a breach 
in the dam, he faw the {wine of that neighbourhood rooting 
up houfe fwallows from the mud, from which the water 
was drained. Being in the winter feafon, it was a matter of 
fpeculation to others as well as to himfelf. He faw them 
eating the fwallows, he faid, and faw the wings of fome ly- 
ing on the mud, after the fwine had done rooting. He 
wrote 
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wrote me further—that Captain Polycarpus Edfon of Bridge- 
water, merchant, gave him the following account, the truth 
of which Mr. Orcutt does not feruple, viz. That he, Captain 
Edfon, being at a place called Egg Harbour, in the month 
of February, about feventeen years ago, obferved a large ce- 
dar blown down, near his work, which raifed a root propor- 
tioned to its trunk. The next day, being the remarkably 
cold Sabbath, which many among us have fufficient reafon 
to remember, in company with another man, now living in 
aneighbouring ftate, he went to this tree, and found a 
large number of houfe fwallows fticking in the mud of the 
root, andin that from which the root was torn. The weath- 
er was fo extremely fevere, that fuch as were naked, wholly 
uncovered, were not only torpid, but frozen. Prompted by 
curiofity, they dug into the mud, which the root had left ; 
and found, as he expreffed it, fwallows as thick as one could 
lie by the fide of another. ‘Taking one that was not frozen, 
they carried it to their temporary cottage, and laid it bya 
fire. The little bird, as if February and May had exchang- 
ed places, foon perceived the difference of air, began to move; 
balance her wings; and to-refume her natural aétivity : 
but the experiment, being attended with fome difficulty, 
was given up with this obfervation, ‘‘ with a little attention, 
fhe would undoubtedly fly in an hour or two.” 


Since the receipt of Mr. Orcutt’s letter, I have feen Cap- 
tain Edfon. He related thefe fa&ts to me nearly in the 
fame manner; and, in fome inftances, ufed the fame terms 
ana phrafes contained in the letter. He added, that by 
what they faw, there muft have been bufhels of ‘fwallows 
which 
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which that tree covered in its natural ftate. The tree ftood 
in poachy land, covered with mofs, a-mere morafs, without 
any {ward :—many holes and chafims appearing near where 
the tree ftood, he fuppofes, they defcended in thofe aper- 


tures, which were probably filled, or nearly filled with wa- 
ter at the time of their entrance. 


Captain Edfon told me, he was ready to make oath to 
this narrative ; and that he fcrupled not ‘a depofition to the 
fame purpofe, might be obtained of. (I cannot recol- 
le& his name) the man, who was in company with him 
at Egg-Harbour.. 


I have faid, I could place entire confidence in Lieu- 
tenant Orcutt as aman of truth; and now fay, I have not 
the fmalleft reafon to doubt of Captain Edfon’s veracity. 


Whether you will think this letter entitled to a filent ac- 
knowledgment, I cannot fay ;, but you know my cheerful- 
nefs in complying with any requeft, with which’ you are 
pleafed to honour me, and that 

I am, 
Honoured Sir,. 
Very affectionately, 
Yours, 


ASA PACKARD: 
The Hon. Samuet Dexter, Efq, F. A. A.. 


VII. 
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VIII. 4 Letter on the Retreat of Swallows, and the Torpid 
State of certain Animals, in Winter. From SEVERYN J. 
BRUYN, Ej. 


Bruynfwyke, Ulfer County, April 34, 1790. 
SIR, 
AM fenfible, it has long been an inquiry, where, or into 
what places, fwallows retreat during the winter ; and that 

there have been various conjectures on this fubje€t. The 

account, which Mr. Hathorn, one of the members of Con- 
grefs, has given you of their being found in hollow trees in 
the winter feafon, is a fact to which I can fully teftify. In 
the year 1787, about the 2oth of March, I was pafling with 
fome hunters through the country near Neverfink creek, 
in the great Hardenbergh Patent ; where I obferved a large 
hollow chefnut tree to have been broken off, near the 
ground, by the force of the wind. It burft open by falling, 
fo as to expofe the hollow a confiderable way along the 
trunk. Ijudged the tree to be about ten feet in circumfer- 
ence ; and the hollow to extend thirty or forty feet from 
the ftump; which was fo large, that the found wood did not 
appear to be more than four inches thick. In the hollow 
of this tree were an immenfe number of fwallows, amount- 
ing, I believe, to many thonfands. They were all dead ; 
many were perfeétly entire, and in their natural form; but 

{ome of them were fo far decayed, as that,on moving or 

taking them up, their wings feparated from their bodies. 

‘The reafon of their being all dead, and not in a torpid 

{tate, 
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ftate, limputed to their being expofed to the feverity of the 
weather, during the winter, by the tree’s burfting open when 
it fell. They were of the fpecies which we call chimney 
fwallows. Their colour is much darker than that of the barn 
{wallow. The large feathers in the tail terminate in ftrong 
fharp points, by which they fupport themfelves along the in- 
fide of chimneys, whilft they are building their nefts. They 
fold their tail feathers in a direction perpendicular to 
their bodies, which is contrary to that of the barn f{wallows. 
Large numbers of thefe fwallows annually build in the chim- 
neys of my houfe ; and frequently defcend down into the 
rooms, by which means they have been very familiar to me. 
I can therefore, pofitively declare, that thofe I found in the 
hollow chefnut, were of the fame fpecies. This chefnut was 
about forty miles weft of that part of Hudfon’s river, which 
is about ninety miles diftance from New-York on a north 
line ; or was probably between the latitudes of 41° 30! 
and 42° north. 


The ifland in the Neverfink Creek, where Mr. Baker 
found a large number of fwallows, in the beginning of 
March, 1789, in a hollow beech tree, which were mention- 
ed in a late New-York paper, lies about ten miles from 
the place, where I found the fwallows in the chefnut. I am 
well acquainted with Mr. Baker; and conceive him to be 
a man of probity ; but it is poffible he might be miftaken 
in the {pecies of fwallows. 


There are fome curious faéts in the natural hiftory of the 
bear, which perhaps, you have not met with. About the 
N beginning 
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beginning of January, they retire to holes, or caverns, in 
ledges of rocks ; and fometimes into hollow trees, where 
they remain in a {tate of torpitude, or rather profound fleep, 
until about the middle of the month of March ; when they 
awake, and goabroad ; at which time, the female brings out 
her cubs with her. It has been a matter of great uncertain- 
ty with hunters, in what way thofe cubs are generated : for 
the female bears have been killed in thefe holes, at all peri- 
ods of their retirement ; and frequently, juft about the time 
of their coming out ; and yet nocubs have been found in 
them; nor has there been found, after the moft critical 
fearch, any appearance of an embryo, or foetus. I have of- 
ten examined them ; and it has been done by many hunters, 
particularly by the Indians (who confider this as a very 
myfterious matter) juft at the time of their going abroad ; 
the vifcéra, where they might be expected to be found ; and 
the whole of the inteftines, were collapfed, and as clean as 
if they had been wafhed with water, except a hard lump 
of feces juft within the orifice of the anus. If the bears 
are awaked before the proper time of their emigration, 
they will fleep no more ;, but rove about the remainder of 
the winter. I have known a tamed bear, of about four years. 
old, to be waked up the firft of February ; after which it 
would not return to its torpid ftate ; but required conftant 
feeding the remainder of the winter. It is much the fame 
with the rackoon, in regard to its fleeping, and waking, dur- 
ing the winter. 
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It will probably, bein my power to procure you a fpeci- 
men of the {fwallows, which I wiil forward to any place you 
may direct in New-York. 

~ Lam, Sir, 
Your very humble fervant, 
SEVERYN I. BRUYN. 
Rev. Dr. CuTLER. 


The following Account, publifbed in a New-York Paper, is al- 
luded toin this Letter. 


PoucHKeEepPsiE, Feb, 23, 1790. 


«IN Ulfter county, in the ftate of New-York, on an 
ifland in the Neverfink Creek, nearly in the latitude of 
41° 30’ N.a Mr. Baker, in the beginning of the month of 
March laft, having cut down a large hollow beech tree, to 
his furprife, found the cavity in the tree, nearly filled with 
the common barn {wallows of this country, in quantity 
(by his eftimation) nearly two barrels. They were in a 
torpid ftate ; but carrying fome of thofe which were not 
injured by the fall of the tree, near a fire, they were prefent- 
ly reanimated by the warmth, and took the wing with the 
wfual agility. This may be depended on as a fact.” 


IX. 
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IX. 4 Praétical Effay on Raifing Apple Trees, and Making 
Cider, by Mr. A. CROCKER, of Somerfet, England. 


To the Presipent and Mempsers of the AMERICAN 
ACADEMY. 
GENTLEMEN, 


HE due cultivation of the arts and fciences tends 

much to the advantage and glory of every ftate. In- 
ftitutions like that of the American Academy cannot fail of 
producing happy effeéts on the furrounding world. 


Notwithftanding I hold all due refpe& for mathematical 
and philofophical difquifitions (two important objeéts of your 
inftitution) yet I conceive that the world, in general, derive 
a principal advantage from the due application of the {ciences. 
to the common concerns of life. 


Horticulture, even when confidered as a philofophical /ci- 
ence only, is truly a pleafing ftudy; but when applied to. 
practice, it becomes an art profitable as well as pleafurable. 
It is not my intention, in the following effay, to treat in a. 
fcientifick way, the fubje€t of horticulture at large; but on-. 
ly to explain in a plain yet comprehenfive way, one branch 
thereof; namely, the propagation of apple trees: adding 
thereto, as a fubject naturally appendant, the moft fuccefl- 
ful mode of converting the fruit thereof into a. grateful, vi- 
nous, and falubrious liquor. 


If the refult of twenty years’ experience and obfervation: 
on the fubjects can merit your attention, I prefume that the 
following pages have fome fmall claim to that exalted pri- 
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vilege. Should, however, my ideas thereof be too fan- 

guine, I beg you will dome the juftice to believe that 

Iam, in the utmoft purity of intention, and with beft 
wifhes for the profperity of your Academy, 

Gentlemen, 
your moft faithful, 
and very humble fervant, 
A. CROCKER. 
Frome School, Somerfet, in England, Fuly 23d, 1789. 





A Practica, ESSAY on Raistinc APPLE TREES, and 
Maxine CIDER. 


THE value and virtues of cider are too well known, to 
need any encomium from the pen of a modern writer: it 
will therefore, be more fuitable to the intention of an eflay 
on the fubject, to point out the beft means of procuring 
this excellent liquor in its pureft flate. 


To do which, we muft not only fhew the proper manage- 
ment of the cider itfelf; but we muft confider the beft 
kinds of fruit for making it; the neceflary management of 
the trees from which the fruit is produced; and alfo, the 
foil beft adapted to: the raifing of thofe trees. The feveral 
fubjects of this anti-climax will, in this effay, be confidered 
in their natural order.. - ah 


The foil which, by experience, the writer hereof has found. 


to be beft adapted to the raifing of apple trees, in the /emi- 
nary, is alight, rich loam, that has a lefs proportion of clay 
to 
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to fand, than that which by writers on agriculture is gene- 
rally confidered a due proportion for good mould. It mutt 
not be underftood, that the writer hereof means to recom- 
mend a foil compofed merely of clay and fand, without the 
auxiliary aid of putrid mucilages, or other fubjects of ma- 
nure; but that he would recommend fuch an enriched foil, 
as is not of too ftrong a tenacity to favour the germination 
of the kernels fown therein. On foil it may only be further 
neceflary to remark, that for the /focks, when tran{planted 
from the feminary to the nurfery, a greater degree of tenacity 
is required, than what is before mentioned: fo that if the 
due proportion of clay to fand, in common mould, be as one 
to four ; in the feminary for apple kernels, 1t may be as one to 
five ; and for the /eocks in the nurfery, it may be fomewhat 
more than as one to four. 


Having prepared a bed of fuch foil in the feminary, as is 
mentioned above, let there be taken, in the latter end of 
Oétober, or early part of November, from the {trainings or 
pumice,* of a cider or verjuice cheefe}+ a quantity of ker- 
nels, which fow thereon, covering them with fifted mould 
about an inch over; where they will germinate, and {pring 
up about April following. 


In 


* Pumice. A provincial term, fignifying pounded, or ground apples: perhaps a 
corruption from the French pomme maché, chewed apples. 


+ A nurferymar. who raifes apple trees for fale, may find his advantage in raifing his 
ftocks from apple kernels ; but though a handfome tree may be thence raifed in lefs 


time, it cannot be doubted that a tree raifed from the kernel ofa crad, or other wilding, 
will ftand much longer in the orchard, 
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In this feminary the young ftocks are to remain two 
years from the time of fowing; during which time no at- 
tention to them is neceffary, but that of preferving them 
from external injuries, and pulling up fuch noxious weeds 
as may arife among them. At the end of this time, they 
mutt be taken up, thrown into two parcels (of great and 
{mall) and trimmed root and branch. The lateral branches 
muft be fhortened to about fix inches, and the leading 
branch taken off at two feet from the upper roots. The 
fpill or tap-root muft alfo be taken off below the fibres, and 
the other roots pruned or plafhed, in fuch manner that the 
whole ramifications of fibres appendant thereto may be 
fpread in a circular, or at leaft in the moft commodious, 
manner for drawing nourifhment from the greateft fpace of 
ground poffible after tranfplantation.{ Such of thofe 
{tocks as are more than an inch in circumference, mutt be 
tranfplanted in a quincunx order, two feet and half apart 
each way. The {maller ones may be tranfplanted in rows 
of a foot diftance, and three or four inches apart in the 
rows: whence they may be again tranfplanted, at the 
proper diftance for grafting, a year or two afterwards. 

The method to be recommended for tranfplanting, is this. 
Let trenches be made in the nurferybed (whichis fuppofed to 
have been cleanfed and well dug aforehand) about a foot 

broad, 

t Here it may be noted, that fuch crabbles as have before fhewn a broad, well formed’ 
leaf, and run tall and ftraight,. may be trained as wilding trees ; which poflibly may pro- 
duce good cider fruit without grafting: whereby the nurferyman will fave two years in 


bringing a tree to perfeétion. But, fhould the tree deceive him, when it fhews its fruity. 
he may graft it in the head; and but little time will be loft by fuch means, 
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broad, and fix inches deep. In thefe trenches the ftocks 
are to be planted, at the diftances before mentioned, in the 
manner following. The nurferyman muft take a ftock in 
his left hand, and therewith keep it firmly down to the 
bottom of the trench; and with his right, difplay the 
large roots in the beft manner, and faften them firmly, by 
putting in and preffing hard down fome of the fide earth, 
which was thrown outof the trench. Thus muft he fill 
up the trench by degrees, frequently pulling out and fpread- 
ing abroad with his fingers the fibrous ramifications, and 
prefling the earth clofe about the roots and ftem. The 
greateft part of this labour fhould be done kneeling on a 
wad of ftraw, and going backwards as he plants. 


This operation muft be performed the latter end of Oc- 
tober, or beginning of November, as the feafon may beft 
ferve, after a fall of rain. Here the ftocks will remain un- 
til the fecond fpring following, without requiring any at- 
tention more than that of guarding them from external 
injuries, or pruning off fuch lateral branches, as may hap- 
pen to break out within fix inches from the furface of the 
earth. It is advifable to permit the natural graffes, which 
may arife among the ftocks, to forni an imperfect fward, 
that the foil may acquire a greater ftrength for holding the 
{tocks from being fhaken by winds ; fo that the fibres may 


the more fecurely perform an uninterrupted labour of ex- 
tracting nutiiment from the earth. 


In the fecond April after this tranfplantation, the ftocks 


(being about three inches in circumference) will become: 


fit 
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fit for grafting ; which is awork that requires the utmoft 
care and {kill of the nurferyman. 


Various are the methods of this art which have been ufed 
and recommended by different perfons: but the mode of 
grafting which the writer of this efflay has found beft to fuc- 
ceed, and which is certainly well adapted to ftocks of this 
fize, is that which is termed whip or /plice grafting ; and is 
thus performed. Some fourteen or twenty days before the 
{tocks are to be grafted, take from fome healthy, fruitful 
trees, of fuch kinds of apples as are intended to be propa- 
gated, a fufficient number of fhoots of the laft year* ; tie 
them in feparate bundles ; label them ; and put the larger 
ends thereof about three inches deep in the earth, in fome 
expofed part of a garden, there to remain till they ‘are want- 
ed for ufe.+ The 


* Ifit were of ufe to the refpeétable fociety I am writing to, I might give a lift of 
the names of cider-fruit moft in efteem amongft us : fuch as the Styre, Redflreak, Pan- 
fon apple, Bennet apple, Captain Nurfe’s kernel, Hagley’s crab, Elton’s yellow, and 
Old Quining, of Herefordfhire : the Cockagee, Golden pippin, Old Redftreak, Roy- 
al Jerfey, Cadbury apple, Caftle pippin, Lemon pippin, and Salifbury apple, of Somer- 
fetthire: the Staverton Redflreak, Lidbrook ditto, Zachary’s apple, Jofey, Bitterfweet, 
Orchardton pippin, and Baccamore of Devonfhire : to which may be added the Marfy, 
Marbré, Double Pigeon rouge, Panaché, Ecarlotte de le Precoce, Pomme de Neige, 
Pomme de Chatelet, Pommes des Normandy, and various others lately imported hither 
from the European continent ; but as names are accidentally or capricioufly applied, and 
the charaéteriflicks of apples thereby but imperfeétly denoted, it may be better to remark, 
generally, that fuch apples (efpecially four ones) as are of a yellow colour, and have red 
freaks on the fun fide, whatever their names may be, are indubitably the beft cider 


fruits. 


+ The reafon for taking the grafts from the tree, and thus expofing them before they 
are grafted to the flock, is, that the juices in their tubes may evaporate through the bark, 
or be extravafated into the ground, Their tubes being in fome meafure thus emptied, 


will the more freely admit the afcent of fap from the flock after their union. 
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The nurferyman having mixed and well tempered with 
water a fufficient quantity of ftrong clay, the new feces of 
ahorfe which feeds on hay, and fome frefh cow-dung, he 
muft betake himfelf to his nurfery; where, ftanding on the 
north fide of a ftock, he muft place his left foot firmly on 
the earth, clofe thereto, and with a ftrong pruning knife 
take off the {tock about five ar fix inches above the ground 
mm a floping manner; and on the fouth fide, where the bark 
is clean, and free from knots, with a very keen pen-knife, he 
mutt take off athin flice of bark and wood, of two inches 
or more in length. He muft then take his graft, and fhort- 
en it to three or four buds, and from the part oppofite the 
lower bud but one, flope it down fo as to match the thin 
flice taken from the ftock; and fo place his graft and ftock 
together, that the inner bark of each may coalefce: infert- 
ing the bottom of the graft into a finall plafh-incifion made 
at the bottom of the flope of the ftock: In this order he 


muft bind his graft and ftock firmly together with a lift of 


bafs-matting wetted ; and then, by himfelf or affiftant, fur- 
round both with a. ball of his tempered clay: taking care fo. 
to clofe it about the ftock and graft, as totally to exclude the. 
external air.* ‘To prevent the clay being chapped by cold 
winds or fun, it may be proper to wrap a thin layer of tow: 
round the ball of clay; fmoothing the whole with the hand,, 
dipped in water. Thus he will proceed until all his ftocks. 
are grafted. In 

* This operation of grafiing fhould be performed, if poflible, when the weather is 
moderate : not during the_time of very cold winds or open fun fhine. 


+ It is fearcely neceffary to remark, that it may be prudent to graft each fort by it- 
felf. The labelling the grafis (before mentioned) was intended as an intimation of the 
propriety of fo doing, 
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In this ftate the whole muft remain until the latter end 
of June following ;* at which time it will be neceflary to 
cut through the ball of clay, difplace it, and carefully take 
off the bafs bandage ; when, to his fatisfaction (if the form- 
er operation was well performed) the nurferyman will per- 
ceive a perfect union of the graft and ftock. If any extra- 
neous fhoots, around the ftocks under the clay, fhould ap- 
pear, they muft be cut off witha keen knife, or flipped 
down with the fingers ; and the whole clayed as before, but 
without any bafs bandage. 


The graft muft now be left to make its advances towards 
a tree; which it will fpeedily do, with the few following 
helps. Early in the enfuing fpring, the fecond clay mutft 
be taken off, and the ftock cut flopingly away on the part 
oppofite the graft. Should the graft not advance perpen- 
dicularly, it may be affifted by tying it to a {mall ftake, faft- 
ened in the ground, near the ftock. The lateral fpurs or 
branches of the graft fhould not yet be taken off ; as it is a 
known truth that trees acquire as much nourifhment by the 
leaves, when in full verdure, as by the roots. But when 
the graft has arifen to the perpendicular height of fome- 
what more than fix feet, let it be {topped (in the month of 
February) by cutting it off juft above a bud of that height. 
The upper fix buds will, in the courfe of the fucceeding 
fummer, form the ground-work of an apple tree head. This 
young head muft, in the next fpring, be fhortened to four 
or five buds on each branch ; always obfervinig to leave the 
outer bud of each for the uppermoft ; thereby giving op- 

portunity 


* Frequently flipping off fuch buds as break out from the fiocks below the clay. 
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portunity to the head to fpread to a larger fize. This ope- 
ration of fhortening the young fhoots muft be repeated in 
the enfuing fpring, and perhaps in a third {pring alfo ; taking 
care in the preceding winters, to difplace all fuch fmall 
branches, as crofs or intercept the progrefs of others. 


The fecond Oétober following this period, thofe trees will 
become fit to plant out in an orchard; and the bufinefs of 
the nurferyman will nearly be ended.* Hence it appears, 
that in nine or ten years, an apple tree might be raifed from 
the kernel to its plantation into the orchard; and of fuch 
kind of fruit as may be required or wifhed.+ 


It would amount to a tautology to repeat the neceflary 
foil for an orchard, or the proper method of planting fuch 
trees, fo much having been faid on fotl and tranfplantation,. 
in the foregoing part of this eflay: It remains therefore, 

to. 


* The fite of an orchard has been fo happily expreffed by the Englifh Pomonian 
Bard, that I fhall take the hberty of {peaking thereof in his own language, 


‘* Whoe’er expeéts his lab’ring trees fhouid bend 
With fruitage, and a kindly harveft yield, 

Be this his fir concern; to find a tract 
Impervious to the winds, begirt with hills 

That intercept the Hyperdorean blalls 
Tempefluous, and cold ZEurus’ nipping force, 
Noxious to feeble buds: But to the weft 


Let him free entrance grant.”’ 


+ Were it not foreign to the intention of this effay, much might be faid of the pro- 
fits arifing from a nurfery properly managed; fuppofing the trees to be raifed for fale. 
The writer will only remark that an acre of land will contain 6575 flocks, when planted 
at proper diftances for grafting, Abate the 75 for accidents, there will remain 6500 
trees; which, at the very low average price of one fhilling and fix pence a tree, will 
amount to £487 10/. A very handfome profit for an acre of land thus employed a few 
years only ! 
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to remark only, that after the trees have been planted in the 
orchard, and properly ftaked to prevent their being moved 
by winds, &c. and have {tood two winters and one fummer, 


the heads muft again be fhortened,in the manner before 
directed.* 


Thus (without further trouble, except a little pruning of 
fuch branches as interfect others) will new heads be form- 
ed, which will laft for ages: and which will quickly repay 
all labour and coft, by fucceffive crops of a golden fruit, 
highly eftimable for its pleafing falubrious juice. 


Tue bufinefs of the cider-maker comes next under con- 
fideration : and therein much labour and attention mutt be 
employed, or the nurferyman has been working in vain. 


About the beginning of October, he will find his apples, 
in general, fufficiently ripe for gathering : this he will know 
by flightly fhaking a loaded bough of an appletree; for if 
the apples fall freely, it is an indication of their being fuf- 
ficiently maturated for his purpofe. 


He muft then progretlively fhake the boughs of his trees 
(but not pole any, leaving the unripe apples for further ma- 
turation) and gather into heaps this golden harveft of Pomo- 

na ; 


* Trees thus managed, will be fubjett to very few diforders. Should they however, 
contra€t much mofs, it may eafily be removed with a pail-brufh, or a piece of hair cloth 
often dipped in water. This may beft be performed after fome fhowers of rain. If in 
four or five years after the trees are planted out, any of them fhould appear (by the cleav- 
ing of the bark) to be hide bound, an incifion fhould be made in the bark, with the point 
of a fharp knife, from the head to the ground, Should they be unthrifty, from metal- 
lick falts, pyrites, or other peculiarity of the foil wherein they are planted, lay the roots 
partly open, in the month of November, and when the froft has well operated on the o- 
pened foil, cover the roots with fome rich compoft, and clofe the whole again. 
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na; keeping each kind of fruit by itfelf. Thefe heaps of 
apples (which fhould not be more than a foot deep) muft re- 
main in the orchard, or fome other open place, fora fort- 
night or more ; in which time they will, in general, acquire 
a fufficient degree of melioration to be made into cider. 
Should fevere frofts fet in, thefe heaps of apples muft be 
covered with ftraw. 


His mill, prefs, and veffels being previoufly cleaned,* he 
muft now grind his apples to a pretty fine pumice ; and, 
without much delay, proceed to the exprefling of the juice ; 
putting the pumice for that purpofe, into very clean horfe- 
hair cloths, or making acheefe thereof with bandages of 
{weet, clean wheat reed ; taking care not to mix the pumice 
of various kinds of apples in one cider cheefe, efpecially of 
{weet and four fruits. 

The juice thus exprefled, muft be ftrained through a fine 
hair fieve, into an open veflel, and thence conveyed to the 
cafks, which fhould previonfly be placed in an open cellar : 
the bungs of which muft be left unftopped, that the grofs 
feces of the firft fermentation may be difcharged thereat. 


Very particular attention muft now be paid to the cider, 
to catch (as it were) the very moment of the firft fining 
thereof, and immediately to rack it off into a clean, open 
veflel ; where it muft remain eighteen or twenty hours : af- 
ter which, it muft be turned into another cafk, properly 


cleaned, 
*In none of which muft any lead be ufed, left a poifon be thereby adminiftered to thofe 
who drink the cider. 
+ This ts beit obferved by drawing out a glafs-full frequently, and holding it to the 
light : or it may pretty accurately be known by the difcharged feces becoming brown, 
and beginmog to crack, 
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cleaned, and if need be, matched.* This firft fining of the 
cider, made at this feafon of the year, from four fruit, will 
happen within thirty or perhaps twenty hours after 
making ; that of {weet fruit, in not lefs than forty or fifty 
hours. Hence appears the neceflity of keeping the different 


kinds of apples feparate : for fhould a commixture of fruit. 


be admitted, the juice of the fweet apple will not get fine 
until the fecond fermentation of that of the four is begun ; 
and a perpetual, unnatural fermentation will enfue, and con- 
tinue perhaps for months ; robbing the cider of its faccha- 
rine parts, and converting the whole into an acid li- 
quor, unpleafant to the palate, and far lefs wholefome than 
it would have been, if duly managed.+ 


In 


* Matching a cafk is intended either to fupprefs an improper fermentation in the 
cider ; to give fome particular flavour thereto ; or to increafe the fpirit thereof ; and 1s 
thus performed. Take a ftrip of canvas cloth, about eighteen inches long and two broad : 
one half of which muff be dipped in brimftome (melted in an earthen pan) whereon fome 
pounded oris root, grains of paradife, coriander feeds, winters bark, ginger, cloves, cinna- 
mon, or other pungent aromaticks, have been flrewed. When this match is dry, it muft 
be lighted, and put into a cafk (pendeni from the bung) in which a few gallons of cider 
have been beforehand tunned ; where it muff remain until it be burnt out. The cafk 
muft remain clofe ftopped for an hour or more, and then rolled to and fro, to incorporate 
the fumes of the match with the cider : after which it muft be nearly filled with the re- 
maining cider. If the matching be intended merely to fupprefs an improper fermentation, 
the brimftone alone will be fufhicient ; but if an additional flavour and fpirit be required, 
take fuch of the other ingredients as may be liked beft. Forincreafing the fpirit, it feems 
unneceffary to be over curious in the choice of the ingredients ;. for “* All the pungent 
aromaticks have a furprifing property of increafing the quantity of {pirit.”’ 

Shaw’s Chemical Effays. 


+ Chemifts inform us, and experience confirms the pofition, that vegetable juices 
undergo various fermentations, very different in their effeéts, The firil is called w:- 
nous, and fo changes the property of the muft, that, by diftillation, an inflammable fpirit 
may be extrafted ; which before, could not be done: the fecond is called acetous, conm 
verting 
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In a very fhort time after the cider is become fine, if it be 
not racked as before dire€ted, the acid fermentation begins. 
This may be perceived bya hifling noife, very diftinctly 
heard, on applying the ear to the bung of the cafk ; and 
its effects can only be remedied (and that but in part) by 
drawing it off, as foon as perceived, into an open veffel, and 
fyffering it there to remain for thirty or forty hours before 
it be again tunned into a frefh cafk, and by mixing there- 
with fome good French brandy, about the quantity of a 
quart to a hogfhead of cider: or by matching the cafk in 
manner fpoken of in a preceding note. 


But permit it to be fuppofed that the cider-maker has 
been cautious enough to catch the firft fining above men- 
tioned, and to have managed it according to the preceding 
directions, he will then have nothing more to do therewith 
until the February or March following; when it will be 
proper, in a mild feafon of fair weather, to give it another 
racking; and, if need be, to commix that which was made 
from four fruit (which may be too pale) with that which was 
made from fweet fruit (which is generally dark coloured) 
thereby giving it as well a proper flavour, as that high am- 
ber colour, which, in the glafs, is pleafing to the eye.* The 


veflels 
verting the liquor into vinegar: all the fucceeding fermentations are of the putrefactive 
kind, forming mucilage,volatile aleali,&c. Hence appears a philofophick reafon for attend- 
ing particularly to the cider in its early flages ; that the acetous and future fermentations 
may be prevente«, and the firft only permitied, See Fordyce’s Elements of Vege- 


tation, Elliott’s Elements of Chemiftry, &c. &c. 
* Should the colour be ffill too pale, fome lump fugar, melted in an iron ftew pan, 
and commixed with fome cider whilft in a fluid flate, will heighten it to any degree of 


olour required, 
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veffels fhould at this time of racking be placed in a clofe cel- 
lar. At the return of the feafon, when apple trees are again 
in bloom, the cider will be found in a flight fermentation : 
until this operation of nature is paft, the veffels muft re- 
main unftopped ; but as foon as this is perfected, the cork 
may be placed on the bung, and daily prefled more and more 
tight. Should the cider be intended for bottling, it will be 
beft to do it in the beginning of April; leaving the bottles 


uncorked, for eighteen or twenty hours after their being 
filled. 


Thus, by the month of June or July, the cider-maker 
will be poffeffed of a fparkling, vinous, animating liquor ; 


fit for the beft citizens of ‘the free and independent ftates 
of America” to regale themfelves with. 


HSPs DOOOC OO —— 


X. Meteorological Obfervations made at Montreal, Canada, 
North America. 


State of Faurenuetr’s Thermometer infulated, and expofed tothe North. 
OcCcCTOBE  R 1791. 
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XI. Difcoveries made in the Weftern Country, by General 
PARSONS. 


Middletown in Connecticut, Oftober 2, 1786. 
SIR; 

HE frequent publications I have lately feen of ac- 
counts, faid to have been given by meof my difcov- 
eries in the Weftern Country, many of them mifreprefented, 
and fome of them totally without foundation, induces me 
to execute a purpofe I had long fince entertained, of com- 
municating to the Society for promoting Arts and Sciences 
in your ftate, fuch obfervations as occurred to mein my jour- 
ney into that country, and the difcoveries there made. It 
appears to me of confequence, that information of facts, 
which may tend to throw light upon any inquiries in the 
natural world, fhould be given to fome literary fociety, 
where all facts and obfervations, being carefully compared, 
our reafoning on the fubject may be with more certainty ; 
and old principles confirmed, or new hypothefes eftablifhed 

with more accuracy. 


I left the fettled parts of Pennfylvania the latter part of 
Oétober laft : and not to mention the large limeftone f{prings 
frequently to be found in the county of Cumberland, fuf- 
ficient to turn mills within a few rods of their iffuing from 
the ground, and other curiofities I never faw before ; about 
the 25th of that month, I paffed the Allegany mountains, in 
the old Pennfylvania road. The afcent of about three miles 

is 
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is gradual and eafy. On the fummit isa large extent of 
land comparatively plain. It is about eight miles from the 
top of the mount on the eaft, to the beginning of the de- 
{cent on the weft; whence to the level on that fide is about 
two miles and a half. This extent contains almoft all foils 
and deferiptions of land; from the fandy pitch pine barrens 
and {tony heath, where there is no apparent moifture; to 
as fine ploughland and luxuriant pafture and mowing, as I 
had before feen. On this mount are feveral mill ftreams, 
and fprings of excellent water. It is obfervable, that the af- 
cent of all thofe hills and mountains from the eaft, is great- 
er than the defcent on the weft: and from the extenfive 
grand view on the top of the mount, from which the coun- 
try on the weft and on the eaft is feen to a great diftance, it 
is clearly difcovered that the level of the country on the 
weft, is vaftly higher than the level on the eaft of the moun- 
tains. I had no inftruments to determine the difference of 
thofe levels; but the fact is eafily difcerned by the eye. In 
travelling to this place, I obferved the {tones were pitched 
in the earth inclining to the horizon in angles of 30° or 40°; 
very few if any lay horizontally ; and in general in a direc- 
tion from the N. E. to the S. W: which is a circumftance 
I do not remember to have found on the weft of that ridge 
of mountains. 


I arrived at Pittfburgh the 30th, three hundred and twen- 
ty miles from Philadelphia. This is a place conveniently 
fituated for carrying on the interiour commerce of that 
country. It ftands on a point at the conjun@ion of the 
Allegany 
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Allegany river (which extends about two hundred miles 
N. E. from this place) and the Monongahela; which in its 
meanders waters a country fouth eaftward about three hun- 
dred miles. From this point begins the river Ohio, which 
after running in its ferpentine courfe, more than eleven 
hundred and eighty miles, and receiving in its progrefs ma- 
ny large rivers from the eaft, and from the weft, falls into 
the Miffifippi in about Lat. 36° 40’. At Bedford, on my 
road to this place, I was informed by Col. Wood, of many 
curious difcoveries lately made in the Weft Country : among 
others, that, in digging a cellar at a place called Wheeling, 
ninety feven miles down the Ohio, at feveral feet depth in 
the earth, was difcovered a ftone wall laid in /me. I ar- 
rived at Wheeling the 3d of November, and made ftriét in- 
quiry into this account ; and was informed by Mr. Zanes, 
an intelligent, fenfible man, and one of the legiflature of 
Virginia, that in digging for acellar, not far from that 
place, had been difcovered a wall fome feet under the earth, 
very regularly laid up, apparently the work of art; but he 
knew nothing of the circumftance related of its being ce- 
mented with me. From this, on the fourth, I went to 
Grave Creek, twelve miles down the river. Here is a 
mound of earth, plainly the work of mens’ hands, called an 
Indian grave. Itis of a conical form, in height about 
eighty feet. It afcends in an angle of about 45°. The di- 
ameter at the top is about fixty feet, the margin enclofing a 
regular concave, funk about four feet in the centre. Near 
the top ftands an oak, about three feet in diameter. I did 


Q not 





FP SERRE IT SL 
- = 
’ 


2 ae ei es 


By tA SEP SS TETT ~ id 
earn ~ 7 











122 General Parfons’ Difcoveries in the Weftern Country. 


not open this grave, but proceeded down the river about fix- 
ty miles to the mouth of the Mufkingum: near this river 
are the remains of an ancient fortrefs; a plan of which I 
find has been tranfmitted you by Prefident Stiles. As this 
is the fame I furnifhed him, it will be needlefs to attempt 
a more particular defcription of it. On the ruins of this 
work, has grown a white oak, now more than three feet di- 
ameter, which has an appearance of having fprung from 
the decays of a tree in the fame place. This however, is con- 
jectural, there not being fo great evidence, as to render the 
fact certain. 


"After two days fpent here, I proceeded on my journey a- 
bout three hundred and eighty miles, without any extraor- 
dinary difcoveries, tothe great Miami. At the great Ko- 
nahway and fundry other places, we found Indian graves 
fimilar to, but not as large as that at Grave Creek. Find- 
ing that the bones of a large animal had been difcovered 
about thirty two miles from this ftation, curiofity led us to 
make fearch for them. Accordingly an excurfion was made 
tothe Big Bone Lick, the place where thofe bones were 
found. This place is a refort of all {pecies of beafts in that 
country. A ftream of brackifh water runs through the land, 
which is a foft clay. About twenty acres are almoft clear 
of trees, andare furrounded by higher lands. At this place 
were found, fome on the furface, and fome at a depth of four 
feet and more in the ground, the bones of the animal. An 
entire {keleton we did not find, but of different parts we 
brought off about four hundred pounds. A thigh bone. 


entire. 
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entire meafured forty nine inches in length. Parts of fev- 
eral jaw bones were found, but not anentire one. Some 
teeth were found in, and fome out of the jaw, one of which 
I herewith fend you. Part of a tufk we alfo had: two of 
the teeth I brought home; one, the correfponding tooth of 
the oppofite jaw, is at Yale College: the other bone we 
boxed and left at Pittfburgh. Of this animal the natives have 
no tradition, but that which is fo fabulous, that no conjec- 
ture can be aided by it; unlefs it be, that the animal was 
acarniverous one. It is obfervable, that the bones of this 
animal are only found near falt licks, and in low foft 
grounds. 


In my progrefs further down the Ohio to the Rapids, 
nothing occurred worth communicating to your fociety ; 
unlefs the petrifactions at the Rapids, and in fandry other 
places near the river, may be an obje€l of attention. That 
elementary water does not poffefs this quality, I fuppofe to 
be an opinion too clear, to admit of objeGtion. The great- 
eft quantity of petrifactions, I faw, were at the fails. I was 
there when the waters were low, and the flat ftones which 
extended acrofs the river, and over which the waters gene- 
rally flow, were bare, on both fides the river, as much as one 
fifth of a mile on each fide. On the S. E. fide, I obferved 
no petrifactions. On the N. W. fide, they were in great 
plenty, of almoft every kind of vegetable produétion ; and 
in every ftage of the procefs, from their native ftate, to a 
perfect ftone. Hornets’ and birds’ nefts, nuts, roots, branch- 
es of trees, leaves, bones. &c. &c. were in great abund- 
ance, 
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ance. They appear at firft, by accident, to be left refting on 
the ftones ; and the water exuding from the adjoining bank, 
falls gently on the ftones; and glides almoft imperceptibly 
over them, and brings with it fome adhefive quality, which 
flightly fixes the refting body to the ftone on which it lies ; 
and an external incruftation is firft formed around the bo- 
dy; whence the petrifaGtion is continued, till the whole 
mafs becomes a perfeét ftone, retaining fully its original 
fhape. It is evident, that the ftone, on which thefe petrifi- 
ed vegetables are formed, is alfo a vegetable; and grows up 
about the refting body, until in fome inftances the {tone per- 
fectly covers it. We were obliged in many inftances to 
make ufe of picks, to break the ftone or rock to a depth of 
feveral inches, to fever the petrified body from it. Whether 
the matter poffefling this petrifying quality is known, or 
can be difcovered, and feparated from other earth, fo as to 
become ufeful as a cement or otherwife, I will not pretend 
to aflert. 


In this country I was informed, that pieces of earthen 
ware, the common utenfils of a family, are often dug out 
of the earth, fome feet under the furface ; and at Mutkin- 
gum, in digging the trenches for their pickets, a number 
of pieces and one entire brick, were found buried two or 
three feet deep. Not thinking it proper to open the mounds 
of earth, fuppofed to contain the bones of the dead, whilft 
the Indians w:re in treaty with us ; I defired the command- 
ing officer, to open them at the Miami, after the Indians had 
gone ; andalfo left the fame requeft at Mufkingum, with an 
officer 
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officer of learning, and great curiofity in his obfervations in 
the natural world : and to inform me of their difcoveries ; 
extracts of whofe letters I herewith fend you. The Indians 
have no tradition what nation ever buried their dead in the 
manner we difcovered them. The trees on the Indian graves 
and ancient fortifications (of which there are great numbers 
in that country) appear to be coeval with the adjoining 
forefts. On the whole, I am of opinion, that country has 
been thickly peopled, by men to whom the neceffary arts 
were known in a much greater degree than to the prefent 
native Indians of that region: but I am tranfgrefling my 
own fyftem, and fhall return to faéts only, and let others 
form hypothefes. Among the Indian nations in general, I 
find an appearance of a radical fimilarity in language; but 
this is not univerfally true ;, the Huron, or Wyandot lan- 
guage, having no affinity to the Shawanefe, Delawares, and 
other nations. I do not remember to have heard a fingle 
word in that language, which had the leaft affinity, in 
found, with the words in other languages, expreflive of the 


fame idea. A few examples follow : 

Shawanefe. Delawares. Wyandots. 
Bear Mauquah Mough Un-yeu-ech 
Water Nip-peh Beh San-doos-tea 
Snake Mon-na-too. Aukook Kun-gun-fee 
Deer Seck-thee Au-tooh. Ske-nun-took 
Nofe O-chau-{fee We-ke-un A-yonh-joh 
Eye Ske-{a-coo Wus-kingd Yau-pe-dah. 


Among the tribes, there are as characteriftick diftinctions 
in features, fize, and complexion, as between the French, 
Dutch, 
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Dutch, Englifh, and other European nations ; and no fmali 
difference in their manners and habits. Th Shawanefe are 
generally of a fmall fize, rather elegant in weir features, 
and a very cheerful and crafty people. Counfelling among 
their old people, and dancing among their young men and 
women, take up a great part of their time. The Delawares, 
on the contrary, are a ftout, robuft people; have little of 
the vivacity of the Shawanefe, and are more grave in their 
manners. They all agree in a firm belief of a fupreme 
good fpirit ; and alfoin the exiftence of evil fpirits ; one 
the author of all good, and the other the caufe of all evil : 
and alfo in a ftate of future exiftence. 


I could not fatisfy myfelf that there was among them any 
fet worfhip paid to the Deity : except in fome nations, once, 
and in others ¢w#ce, ina year, a national feaft was provided, 
to which the tribe is convened ; and the chief, before they 
eat, makes a fpeech to them, in which the duties they owe 
to the Supreme Being, and to one another, are explained ; 
at the clofe of their repait, he exhorts them to the praétice 
of thofe duties ; and the whole is ended with a folemn 
dance. 


The cuftoms prevailing in fome of the tribes, bear an 
affinity to the cuftoms prevailing among the Jews (perhaps 
the fame, or nearly might have been pra¢tifed in early times 
by other eaftern nations.) Women in travail are removed 
from the refidence of the family to a hut provided at a dif- 
tance : when delivered, their food is carried to them, and 
depofited near their door, for a number of days. The par- 
ticular 
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ticular number, I find, I have not entered in my journal. Af- 
ter a certain number of days are ended (during which the 
wife is excluded from fociety) fhe returns home with her 
infant ; and at the end of forty five days, is covered under 
the fame blanket with the hufband. 

A woman, when her courfes are upon her, maintains a 
filence, touches none of the family, eats by herfelf and retires. 

Divorces are voluntary: either party puts away, and 
takes another mate at pleafure ; but until the hufband or 
wife is put away, adultery is confidered as a high crime.. 
Among the O. ‘oways, it is punifhed, with biting off the nofe 
of the woman. The children, on a divorce, are divided.. 
Among {ome nations, if the number is uneven, the mother 
takes the greateft part. 

If any ufeful inquiries can be aided by any things I have 
tranfmitted you, my intentions will be fully anfwered. 

I am, Sir, 
with great Refpedct, 
Your obedient Servant, 
SAMUEL H. PARSONS. 
Prefident WiLLARD. 
— > OP SHOOK 40x 

XII. Barometrical Obfervations and Remarks,.made curing a 

Tour ta Lake Champlain, by JAMES WINTHROP, Ej. 


F. A. As 


HE barometer, ufed in thefe obfervations, was prepar- 
ed each time ; the mercury being difcharged after 
every obfervation, for the convenience of tranfportation. 
As; in-common barometers, the fcale of inches is adjufted 
to 
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toa mean height of the mercury in the tube, from which 
all the variations are meafured ; in this, the various height 
of the mercury is accurately meafured from the furface of it 
in the cup. The inconvenience arifing from this fource 1s 
trifling ; and always diminifhes, as the area of the cup in- 
creafes, in proportion to that of the bore of the tube. That 
every one may be able to afcertain the differences for himéelf, 
the diameters of the cup and tube fhall now be exhibited. 


Diameter of the cup in inches and decimals | ey 
Diameter of the whole tube O. 45. 
Bore of the tube or 3. 


The obfervations were made only in the fineft weather, 
when there was very little wind. The mean height of the 
barometer at Cambridge, in fimilar weather, is 29. 95. 

Auguft 1ft, 1786, at half paft nine in the forenoon, at 
Weathersfield in the ftate of Vermont, and at the high wa- 
ter mark of Connecticut river, the barometer ftood at 29.65. 
We immediately fat out for the top of Afcutney, a very 
high hillin that neighbourhood. Our horfes were left three 
miles from the top. At one o’clock, after a fatiguing walk 
of three hours, we were on the fummit of the hill. Barom- 
eter 27. 7. 

Auguft 5th, 1726, at Williamfton, in Vermont, a quar- 
ter after nine in the morning, barometer 28.1. This town 
is fituated on the height of land between the Conneéticut 
river and leke Champlain ; about forty five miles from the 
former, and fifty from the latter. The afcent in general, 
is eafy on both fides. The place of obfervation was about 


fifty 
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fifty feet higher than a fpring, that fends its waters eafterly 
into the White river; which falls into the Conneéticut, 
about five miles below Dartmouth College, between Nor- 
wich and Hartford. Wefterly this fpring, by means of the 
Onion river, communicates with Lake Champlain. 


Auguft 7th, at ten in the morning, on the beach at Bur- 
lington bay-on the eaft fide of the lake, Lat. 44°15! N. 
about feventy miles foutherly from St. John’s, and thirty 
fix northerly from Crown Point, barometer 29. 6. 


Augutt 8th, at rh. 30’. p. mM. on the banks of the Onion 
river, about thirteen miles wefterly from Williamfton, thir- 
ty feven eafterly from Burlington bay, and forty three from 
the mouth of the river, barometer 29. 4. 


The difference between the mean height of the barometer 
at Cambridge, and at each of the places, which haye been 
mentioned, is fet down in the following table, with the cor- 
refponding altitudes above the level of the fea, as taken from 
Martin’s Philofophia Britannica. Vol. 2. p. 134. 


inches. feet above the fea. 


Conneéticut river at the foot 

isi Ot TAieaEEeY i al 2 299 
Top of Afcutney 2.25 2031 
Williamfton 1. 85 1666 
Onion river, 37 miles from the 

neare{t part of the lake, nat 0. 55 514 

43 miles from its mouth. 
Burlington bay 8-35 342 
Cambridge above the fea 0.05 42. 5 

R Weathersfield, 
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Weathersfield, in Vermont, is about one hundred and 
fifty miles from the mouth of the Conneéticut. The de- 
{cent of that river is therefore, about two fect to a mile on 
an average. No current is perceptible in the lake, as 1 am 
informed, till we come near St. John’s ; which is about two 
hundred miles from Quebec. This latter place, being near 
the upper part of the Gulf of St.. Lawrence, may be confid- 
ered as near the level of the fea.. The defcent of water then, 
is, by the preceding table, about twenty or twenty one 
inches toa mile. Burlington bay is feparated from Onion 
river by a point of land. The mouth of the river is about 
forty three miles from the place, where our obfervation was 
made on the banks. ‘The defcent is, by the fame table, one 
hundred and feventy two feet; which is four feet to the 
mile: yet the rapidity of its current is not fo great, as to 
occafion any inconvenience in fording it in the fummer fea- 
fon. The width of the river is generally, where we had an 
opportunity of feeing it, from twenty to thirty rods; and 
its depth, in the channel at the fords, about two feet. 

On September the 22d, 1780, I made the following baro- 
metrical obfervations at the Grand Monadnock, a large 
mountain between the towns of Dublin and Jaffrey, in New 
Hampfhire. At the foot of the hill, the barometer ftood 
at 28. 4 1395 feet above the fea. 
Immediately above sn, 27.0 2682 

woody rezion 
At the fummit 26. 4 3254. 
Mean at Cambridge 29. 95 42. 5 
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The general eftimate has been, that if the barometer were 
carried upward ‘ninety feet, the mercury would fall one 
tenth of an inch; but in Martin’s table, which I have fol- 
lowed, only eighty five feet are allowed to the firft tenth. 

Cambridge, Auguft 23, 1786. 


ee BORK - 


XIN. 4 Table fhewing the Probability of the Duration, the 
Decrement, and the Expettation of Life,in the States of 
Maffachufetts and New-Hampfhire, formed from jfixty two 

Bills of Mortality on the files of the American Academy of 
Arts and Sciences, in the year 1789. By EDWARD 
WIGGLESWORTH, p..p. F. A. A. 


N examination of the bills of Mortality, on the files 
of the Academy, it appears that the fociety are under 
obligation to a confiderable number of gentlemen, in differ- 
ent parts of the commonwealth, for the attention which 
they have paid to this fubjeét. Since their formula has been 
difperfed through the ftate, many gentlemen have commu- 
nicated bills of their refpective towns, or parifhes, with a 
topographical defcription ‘of the fame, which will lead to 
an inveftigation of the natural caufes, which produce them, 
whenever it appears that particular difeafes are endemial 
to any places. 


Returns have been made from towns, feattered along the 
fea coaft, from Nantucket on the fouth, to Portland in Cafco- 
bay, on the north eaft, and through the counties of Middle- 
fex,Worcefter, and Hampfhire, in a weftern direction. From 
Hingham, 
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Hingham, Ipfwich, Eaft Kingfton, Dover, Portland, Edgar- 
ton, Waltham, Afhburnham, Brookfield, and Brimfield, they 
have been made for along courfe of years. And though thofe, 
which have been made from other places, are for a fhorterterm ; 
yet, as they are from places very diftant from one another, it 
is prefumed that the refult, from a combination of the bills, 
will give a very juft reprefentation of the increafing popula- 
tion of this ftate and New-Hamphfhire, and the longevity 
of their inhabitants. At leaft, it will exhibit more authen- 
tick evidence on’the laft of thefe fubjects, than has, as yet, 
been laid before the publick. Should there be any errour in 
the deductions, there will be at leaft an approximation tow- 
ards the truth ; and the table will give the probability, de- 
crement, and expectation of life, among the inhabitants of , 
this {tate and New-Hampfhire, with more accuracy, thaffs 
yet been done. Any errours in the deduétions may be cor- 
rected, by taking the prefent refult for the bafis of a newcom- 
bination withthe bills, that may hereafter be communicated. 

The whole number of deaths on the bills is 4893, which 
happened at the following periods of life. 


Under 5 years 1942 
Between 5 and 10 236 
10 15 136 

) 2§ 425 

25 35 382 

35 45 | 349: 

45 55 270 

55 65 270 

65 75 372 

75 80 185 

80 85 171 

85 go 103 

dis 95 36 


95 100 16 
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From thefe elements the table is formed, by taking the 
number of deaths as the radix of calculation. This would 
have given the proportional numbers of perfons living, and 
dying at every age, from the birth to the lateft extremity of 
life, had the annual number of deaths been equal to the 
births. But by the bills it appears, that the births are annu- 
ally double to the deaths. Therefore, the number of per- 
fons of each age, as given by the table, is lefs, than is ac- 
tually in life together, from_ati annual excefs of 4893 births. 
Confequently the expetation of life is lefs than juft, efpecial- 
ly in the early periods of life. 


“Tue A BL E. 














i came! tag | Agese Perfons living. |Detrem, of life. pee deakes 
Atbirth} 4893 | 1264 28.16 20 | 2365 | 43 194.21 
I |} 3629°| 274 at" f'2922‘y7 ‘42 
21 3355 188 Wi a2 pagal’ i442 + 
°3., 3107 |. 132 |) 23 | 2238) 42: 
4 | 3935 84 | 24 | 2196] 42 
5 | 2951 58 | 40.87 | 25 | 2154] 40 tb: 
6 | 2893 55 |} 26 | 2r74*F 38 ) 
7 | 2838 47 || 27 | 2076 |- 38 
8 | 2791 40 | 28 | 2038} 38 
9 | 2751 36 | 29 | 2000-| 38 
10 | 2715 28 | 39.23 | 30 | 1962 |" 38 30.24 
11 | 2687 27 | 31 |- 1924 | 38 
12 | 2660 27 | 32 ,; 1886 | 38 
13 | 2633 | 27 | 33 | 1848 | 38 
14 | 2606 27 | 34 | 1810 | 38 
15 | 2579 42 | 36.16 |) 35 | 1772 | 35 28.22 
16 | 2537} 43 | 36 | 4737 | 35 
17 .|. 2494 43 Ase oun oo Tad 
i8 | 2451 | 43 | 38 | 1667 | 35 
2408'| 43 \ 39 | 1632 







































1597 
1562 
1527 
1492 
1457 
1423 
1396 
1369 
1342 
1315 
1288 
1261 
1234 
1207 
1180 
1153 
1126 


1072 
1045 
1018 
991 
964 
937 
g10 
6 883 
846 
80g 
772 
735 











Perfons living. 


1099 . 


Decrem. of life. 


35 
35 
35 
35 
34 
27 
27 
27 
27 
2] 
27 
27 
27 
27 
| 27 

27 
27 
, 27 
27 
27 
27 
27 
27 
2/7 
27 
37 
37 
37 
37 
37 











yrs. dec, 


26.04. 


23.92 


21.16 


18.35 


15-43 


12.43 











Expecta, of life. 

















Agts, 


70 
71 
72 
73 
74 
75 
76 
77 
78 


79. 


80 
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Perfons living. 
698 
661 
624. 
587 
549 


ate 


474 


437 -}: 


400 
363 
326 
2g! 
257 
223 
189 
155 
134 
113 
92 
72 
52 
44 
37 
30 
23 
16 


| £e) 


5 


2 * 


I 


Decrem, of life. 


37 
37 
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Expe tat, of life. 
yrs. dec. 


10:06 
7:83 
585 
457 


3°73 


1.62 





The whole number of inhabitants, according ‘to this ta- 
ble, is 140182 ; of which 48183 are perfons under 16 years 
of age; and 91999, above fixteen years of age. By the enu~ 
meration 
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meration of | the inhabitants of Maffachufetts, the whole 
number of free males under fixteen was 95453; and 87189, 
above fixteen. Therefore, 35851 perfons under fixteen, 
mutt be added to thofe in the table under fixteen, to make 
the table: accord with the ‘enumeration; which will give 
176033 inhabitants, produced by am excefs of 4893 annual 
births. This addition will hay the expectation of a child juft 
born, from 28‘ years and =; to 3 5 ae and ++ ;ofa chet 
of 5 years of age, from 40 years 725 +2. to 48 “a and += ; 
of a perfon of 10 years, from 39 years and 7 to 43 FARE 
and #3 ; ofa eg fon of 15 years, from 36 years-and =°. to 
36 years and +*~. 








100° 


The annual excels of 4893 births above the deaths,.on a 
{tock of 1760 33 inhabitants, determines the period of dupli- 
cation to be twenty five years.and three tenths of a year. 
At this rate, the inhabitants of the five New England ftates 
are probably increafing at this time by natural population, 
without any confideration being had either to foreign or 
American acceffions. 


Similar bills, kept in the other ftates with the fame accura- 
cy that they have been kept here, would determine their na- 
tural population, with a degree of accuracy, which would be 
of utility to the publick ; and would afford entertainment to 
perfons of a philofophical difpofition, both in Europe and. 
America: 
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XIV. An Account of a Curious and Singular Appearance of 
the Aurora Borealis, on the 27th of March 1781, by CALEB 
GANNETT, ESQ. F. A. A, +g 


| HE Aurora Borealis isa phenomenon, which, though 

of greatantiquity, if not obferved by the firft inhabi- 
tants of the earth; yet a fatisfactory caufe of ithas never been 
afligned. Its region has been generally fuppofed that of the 
clouds. . A greater elevation however has by fome obfervers 
been fuggefted. Could fufficient data be obtained to afcer- 
tain its height, poffibly it might be of great ufe in an attempt 
to inveftigate the caufe. Thefe data muft be expected from 
repeated and careful obfervations of the aurora, and the 
feveral circumftances attending it, at different times. With 
this view is offered the following obfervation of an uncom- 
mon, and curious appearance of the aurora in the even- 
ing of the 27th of March laft. | 


Mr, Mellen, the Philofophical Tutor in the Univerfity of 
Cambridge, being abroad in the beginning of the evening, 
gives the following account; that a duiky vapour, appearing 
like a cloud, lay extended along the horizon from N.N. W. 
to N.E. Its upper edge was uneven and changeable. 
Above it was a body of light, {trong and vivid, which emitted 
{treams of apale colour, but bright, long, and frequent. 
About half paft 9 o’clock, there arofe nearly in the eaft, a 
column of fteady light, inclining confiderably to the 
fouth. From the upper fide of this column, the light foon 
began to iffue, not in flafhes or ftreaks, but rather in a fheet 
like 
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like {moke driven by the wind, Its direGtion was towards 
the zenith ; and in a little. time, croffing the meridian, it 
joined a column of fainter light; which formed in the 
weft foon after the forementioned column in the eaft. This 
ring or zone was at firft faint, except where it began ; but 
continued to grow brighter, till the ftars, which were ob- 
fervable through it, were much obfcured. At 20 minutes 
paft ten, I firft faw it ; when its brightnefs began to di- 
minifh, and its fituation was as follows. Its eaftern ex- 
tremity was very near the eaft point. The northern limit 
croffed the meridian ’at 20° S. of the zenith. Its weftern ex- 
tremity was bounded by Aldebaran, whofe height was 5°. Its 
breadth increafed gradually from the eaft-and weft limits, 
to its meridian height, where:it was 5° as determined by two 
{tars on the Lion's hip, which were near the. meridian, and 
bounded the zone on the north and fouth. Denel was on 
the fouth limit. A ftar of the fecond. magnitude in the 
Lion’s fhoulder, was juft within the northern limit. Vinde- 
miatrix appeared in the middle of , the zone, and :Pollux, a 
little without the northern hmit. (It moved flowly towards 
the fouth, gradually decreafed, and difappeared entirely by 
11 oclock. 


In the Tranfactions of the Royal Society in London, is. an. 
account of a fimilar phenomenon, obferved in Geneva,by Mr. 
Cramer;in 1730. The zone was terminated by two paralle] 
arches; and wasdiametrically oppofite to the middle of the au- 
rora borealis. The aurora and zonefeemed much nearer one 
another in the horizon, than inthe top. Suppofing this dif- 
ference entirely optick, and the parallelifm of the two circles 
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real, the diftance of the phenomenon from the earth, he fays, 
might be computed: He however cannot admit the fup- 
pofition, becaufé thé conclufion would be, that the 
phenomenon would: have been diftant. at leait . of. the 
diameter of the earth, which is- too great’ an altitude-to 
believe. He had’ previoufly offered a conjeéture, refpeét- 


ing the production of the zone, viz. from icy particles. 


fwimming in the air, and of fuch a figure, as to exhibit a: 
great zone by the reflection and refraction of the light of the 
aurora, almoft in the {ame ‘manner as the drops of rain'pro- 
duce the appearance of thé rainbow, Whether this hypo- 
thefis, incompatible with the forementioned conclufion,.on 


account of the rarity of the atmofphere at that height,. 


which-renders it incapable of fuftaining particles, whofe {pe- 
cifick gravity fhould be fueh as ‘to caufe the reflections, and 
refractions neceffary for fueh a- phenomenon, might not 


bias his judgment, may be queftioned.. He. mentions two. 
arches, rifing from the eaft‘and fouth eaft, meeting in the. 


meridian, immediately afterwards. parting, drawing back, 
and frequently repeating thofe motions.. Thefe arches muft 
be fuppofed to-originate from the fame caufe with. that of 
the zone ; but whether their motions. agree. with the caufe 
conjectured, every one will judge. 


Mn. Profeffor Greenwood, in an: account: of an aurora 
borealis, obferved by him at Cambridge in: 1730,. affirms, 
that this meteor has been obferved in New-England at dif- 
ferent times, ever fince its firft plantation; which is contra- 
ry to the commonly received opinion, that it is of modern 


date in this part of the world. Its appearance however, 
was 
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was lefs frequent at the firft fettlement, than in the Profef- 
for's day. Perhaps, on examination, it will be found, that as 
the country has been cleared, the frequency of the phenom- 
enon has increafed. An uniform ratio however is not pre- 
tended. Fature attention of the curious to this fubjedt, 
will, it is hoped, enable them to give a folution of what has 
generally been fuppofed a myftery ; and with which imagi- 
nation has, in fome inftances, played not lefs fantaftically in 
the eye of reafon and philofophy, than is common for the 
phenomenon itfelf to do in the view of a fpectator. 


HPD OOS D HOO POO — 


XV. Letter on the Darknefi in Canada, in O&ober, 178%. 
From the Honourable WILLIAM HEATH, esa. F. a. A. 


Roxbury, December 30th, 1785. 
SIR, 


AVING from the commencement of the American 

war, to the prefent time, kept a journal of occurrences, 
and for a number of years paft, added thereto remarks on 
the feafons, weather, &c. on obferving in the publick papers 
an account of the phenomenon, in the Province of Canada, 
on the gth, 15th, and 16th, of Oétober laft, I was led to ex- 
amine my journal for the ftate and appearance of the atmof- 
phere at this place, on each of the days before mentioned; by 
which I find, that on the gth of October, the wind was part 
of the day foutheaft, and the other part fouthweft, the 
weather fair, cool, and pleafant; the 15th, wind eafterly, the 
atmofphere foggy. About two o'clock, rp. M, it began to 

grow 
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grow uncommonly dak, which continued to increafe for 
fome time, during which the atmofphere exhibited a yellow 
hue ; a few dropsvof rain fell, and there were feveral very 
heavy claps of thunder ata diftance'to the northweft ; the 
wind at this time fhifting to different points almoft round 
the compats, ina very fhort time. As the darknefs dimin- 
ifhed, the fun became vifible through the fog, looked red, 
and to appearance refembled the full moon at night, in the 
month of May.» Inthe evening the wind was foutherly ; 
the 16th, osand fouthwefterly,.fair, warm, and pleafant. 


Comparing the foregoing, with the ftate of the atmof- 
phere in Canada, as defcribed in the late publications, is it 
not probable, that the large quantities of exhalations and va- 
pours, with which it was charged-on the 15th, and which 
apparently extended from Canada to this place, were by the 
fouthwefterly wind,on the night of the 1 5th,driven northward, 
and being oppofed by a northeafterly wind, fuclnan abundance 
were forced together, over Quebec, and other places in'Can- 
ada, as from the ftate of the atmofphere, and vaporous par- 
ticles, extended to fuch an height, as to occafion the dark- 
nefs in that quarter, and by condenfing, defcended in the 
heavy fhowers mentioned ; and had the northeafterly wind 
prevailed againft the fouthwefterly, the darknefs might have 
been in New-England on the 16th ? But of this the learned 
and curious in meteorological obfervations, can better de- 
termine ; anc is humbly fubmuitted to your Excellency. 

I have the honour to be, 
with the greateft refpect, 
Your Excellency’s 
moft obedient fervant, 


W.HEATH. 
His Excellency Jamus Bowporn, Ej. 





phoned 
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Some Particulars of the Phenomenon in the Province of Cana- 
da, in the Month of Odfober, 1785, as publifhed in the Inde- 
pendent Chronicle, at Bofton, December 22d. 


Quebec, Odtober 2oth, 1785. 

« ON Sunday the oth inftant, between four.and five in-the 
afternoon, an uncommon darknefs. was perceived here, 
though at the fame time the atmofphere: over this city ap- 
peared of a fiery, luminous, yellow colour : this was follow- 
ed by fqualls of wind and rain, with fevere thunder and 
lightning, which continued moft of the night, a thing un- 
common here at this feafon, it having froze confiderably the: 
night before.” 


“ On Saturday the 15th, about fifteen minutes after three 
in the afternoon, it became darker than it had been the Sun- 
day before, and the fky of much the fame colour : it was fuc- 
ceeded. by a heavy fhower, and very. fevere thunder and: light-- 
ning.” 

«Sunday morning the 16th, was quite calm and foggy, till 
about ten o’clock, when there arofe fome wind from the eaft- 
ward, which partly expelled the fog: in about half an hour: 
after it became fo dark, that ordinary printcould not be read 
within doors: this. was followed by a fquall of wind and 
rain, when it brightened up again. From five till ten mi- 
nutes after twelve, the darknefs was fo great, that the mi- 
nifters in the Englifh and Prefbyterian churches were oblig- 
ed to ftop till they got candles. From two o'clock, till about 
ten minutes after, it was as dark as midnight, when there 
is no moonlight. From forty three till about fifty minutes: 
after 
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after three o'clock, it was total darknefs ; and from thirty five 
till forty five minutes’ after four, it was very dark. The peo- 
ple in this city dined by candle light ; and fpent a part of the 
afternoon in lighting up, and extinguifhing them. Each 
period of darknefs was followed by gufts of wind and rain, 
with fome fevere claps of thunder, and the atmofphere 
looked as before defcribed. It was remarked, that on the 
days before mentioned, there appeared to be two adverfe cur- 
rents of air, the uppermoft impelling a luminous ftrata of 
clouds towards the N. E. and the lower driving with great 
rapidity broken mifty clouds towards the S. W. and that 
the rain water which fell on Sunday during thofe gufts, was 
almoft black.” 


“ Montreal, October 20th. 
““ON Sunday the 16th inftant, the air was darkened by 
a thick fog, which diffipated about ten o'clock. The at- 
mofphere was of a luminous, fiery colour. About two 
o'clock in the afternoon, it became dark by degrees, in fuch 
a manner, that about half an hour after two, people could 
not fee one another in the houfes. This lafted twenty mi- 
nutes, and was followed by lightning, thunder, and rain, 
which gradually diminifhed the darknefs : it was however, 
very difficult to read without candle light at three o'clock. 
This period was of fhort duration, for the darknefs came on 
again at feven minutes paft three ; and it grew by degrees as 
dark as before, infomuch that no night ever was more ob- 
feure than it was at thistime. The black clouds difperfed 
about fourteen minutes paft three ; but lightning, thunder, 

and a heavy rain continued till about half after five.” 
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It is faid, that juft after the total darknefs at Quebec, “a 
large ball of fire fell into the river, near a large fhip, which 
was feen by many: It.caufed an uncommon agitation in 


the water.” 
W. HEATH.. | 


<= ON OPS Ohh 


XVI. Obfervations on Trees, as Conduétors of Lightning. By 
Mr. HUGH MAXWELL.. 


Heath, fune 21ft, 1787. 

STR, 

HAVE no manner of doubt, but that your Society’ will 

very readily attend to every kind of information that 
is defigned to propagate ufeful knowledge; and as freely to 
anfwer every. honeft inquiry, although from ever fo obfcure 
a quarter. And I hold it aduty incumbent on every per- 
fon to offer fuch communications; and to-make fuch in- 
quiries as may tend to-ferve the publick. 


I have obferved; that the lightning often ftrikes the Elm, 
the Chefnut, every fpecies of. the Oak, and Pine, and fome- 
times the Afh, with many other forts of trees : but I can- 
not recolleét, that I have-ever feen the Beech, the Birch, or 
the Maple, ftruck by lightning. I have made inquiry a- 
mong: the fmall’ circle of my acquaintance; and I cannot 
find, that any perfon has ever: obferved the effect of the light- 
ning on thefe fort of trees. Now, fir, if this is really the 
cafe, that the lightning does not touch the Beech, the Birch, 
or the Maple (as I think it'to be) then the queftion will a 
rife. 
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rife in my mind, whence the reafonof it? Is it from the 
fhape and form of the tree? Or, is it in the nature and 
quality of that fort of wood, to refift that which has been 
‘judged by many to be irrefiftible? Or, do thofe trees con- 
duct the lightning, without any injury to themfelves ? If it 
fhould appear, that thofe trees are not liable to the ftroke 
of lightning, and the reafons appear, why they are not, then 
perhaps, it may be of fervice to ereét our buildings in 
whole, or in part, with thefe forts of timber. But I muft 
leave the improvement of the hint to the gentlemen of your 
Society for propagating ufeful knowledge. And if the fame, 
or fimilar obfervations have been made by others, I have 
this confolation, that my intent in this is to ferve my coun- 
try, which fully rewards 
your moft obedient, 
and very humble fervant, 
HUGH MAXWELL. 
His Excellency James Bownorn, Efq. F. A. A. 


——— MIOIPHOUS KO 
XVII. Experiments in Eleétricity. By Mr. JOHN VINALL. 


Bofton, May 234, 1799. 

SIR, , , 
N making ufe of my large electrical machine, which is 
conftructed with both a pofitive, and a negative con- 
ductor, the air being humid, and confequently unfavoura- 
ble for eleétrical experiments, I made ufe of a fmall iron 
pan. with fome coals under the machine, in order to qualify 
the furrounding atmofphere, fo as to anfwer my purpofe. 
By 
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By accident I burned my thumb with the pan fo much, as 
to caufe me great pain. Knowing that in fome inftances, 
I had beet relieved of flight burns, by holding the part af- 
feéted to a common fire, I held my thumb a fmall diftance 
from the zegative conduétor ; put the machine in motion ; 
and to my furprife, found that in a few feconds of time, the 
effects of the burn were deftroyed ; my thumb perfeétly at 
eafe; and no blifter arofe, as would have been the cafe if 
I had not made ufe of electricity. I met with a fimilar in- 
ftance not long after: I made ufe of the fame remedy, and 
received the fame benefit. : 

A-few weeks after this difcovery, one of my daughters 
fcalded her arm from her wrift to her elbow, with the fteam 
from a tea kettle, which produced a great inflammation up- 
on the part, attended with much pain; and it is highly 
probabie a blifter would have fucceeded. I defired her to 
hold her arm to the megative conductor ; and in a few mi- 
nutes, the ,pain ceafed, the rednefs fubfided, and her arm 
was perfeétly cured. 

I never read, or heard of an experiment of this kind be- 
ing made in eleétricity : Therefore, I efteemed it my duty 
to lay it before the Academy of, Arts and Sciences, that 
gentlemen might be induced to make experiments from 
this hint, which may be of great fervice to mankind, and 
an improvement in medical eleétrictty. 

I have the honour to be, with fentiments of efteem, 
Sir, 
your obedient humble fervant, 
JOHN VINALL. 
Hon. James Bownvotn, ESQ. Prefident of wa 
American Accademy of Arts and Sciences. 
T 
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XVII. Odjervations on the Effects of Light on Vegetation. By 
Hon. JAMES WARREN, Esq. F. A. As 


Milton, “fanuary 25th, 1786. 

GENTLEMEN, 
HE inveftigation:- of the economy of plants is a fub- 
ject of univerfal importance to mankind; and has 
accordingly engaged the attention of the philofopher, as well 
as the hufbandman. But, from the intricacy that attends 
it, it has hitherto difappointed-the refearches of the firtft, 
and the obfervations of the laft, at leaft in the moft ufeful 
and material queftions; among which I think are, What 
is the food of plants? In what manner is it received into 
their veflels ? And how it operates, to produce fuch bene- 
fits to man-and otheranimals? Thefe are yet fubje€ls of 
difcuflion and difpute ; and are advanced no farther than 
the conje€tures of thofe, who hold different fentiments on 
different fyftems which they have adopted ; each of which 
is far from eftablifhing that decifion, which can lead the 
practical farmer to a certain and fuccefsful procefs in culti- 
vation. We know, in many inftances, that light has a great 
influence on the growth of plants ; and perhaps, they can- 
not fubfift without it. But this is a general provifion of 
nature; and can receive but little addition from the induf- 
try of the hufbandman. It feems to be rather a fine gua non, 
than a difcovery of the defderata we wifh for. However, it 
is difficult, if not impoffible, to conclude, that an inftance 
of the effect of light on vegetation may not, in fome cafes, 
lead 
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lead to a folution of the above queftions. I therefore, beg 
leave to communicate an extraordinary inftance, related to 
me by a gentleman of undoubted veracity in my neighbour- 
hood. The account is as follows: On going into a cellar, 
which he ufed for the prefervation of roots in the winter, 
and kept clofe and dark, he difcovered, in the fouth eaft 
corner, a very {mall hole, which admitted a little light; and 
that a vine proceeding from a potatoe, accidentally left in 
the north weft corner, had purfued a direét courfe to the 
aperture in the wall; and after running twenty feet on the 
cellar floor, afcended the wall, and without any deviation in 
its whole courfe, went out at the hole. This is the ftrong- 
eft inftance of the effeét of light on the growth of plants, 
that has fallen under my obfervation; and being fo extra- 
ordinary, will, I hope, apologize for this communication, if 
it produces no other effect, than amufement to the curious. 
I am your obedient, 
humble fervant, 
J. WARREN. 


To the AMERICAN AcApEMY of ARTs and SCIENCE. 


== PON SRO UOtd 1 —— 


XIX. A Letter concerning Gay Head. From the Reverend 
SAMUEL WEST, p. D. F. A. A. 


Dartmouth, October gth, 1786. 
SiR, 
7 OUR Excellency undoubtedly remembers, that I was 
appointed by the Academy to be.a committee, to 


examine the mineral produétions of Gay Head, and to fub- 
mit 



















148 Dr, Wast’s Account of Gay Head. 


mit them to, a chemical analyfis. 1. invited» Dr.,William 
Baylies of Dighton to be my affiftant... 


On the 28th of ‘June laft, Dr. Baylies, Col. Pope, my- 
felf, and two others, vifited the Gay Head, with a view to 
make what difcoveries' we could. Dr. Baylies has drawn 
up a very full account of the voyage, and the’ principal cu- 
riofities, which we faw.’ He has given me. liberty to tranf- 
mit his account to the Accademy. His letter has fuper- 
feded many obfervations, which I otherwife fhould have 
made. 


The inhabitants prefented us with a petrified bone, faid 
to be one of the vertebre of the whale, which they told us 
they found in the cliff: It is very heavy, owing, I appre- 
hend, toa metallick impregnation. They alfo brought us 
two fhell fifh, which were petrified: ‘Thefe were taken out 
of the cliff. There are many figns of a volcano, which the 
Dr. has accurately defcribed. The Dr. and I dug out fome 
pieces of charcoal at the bottom of the cliff, the height of 
which we judged to be an hundred and fifty feet. Some 
of the pieces feem to be charred more imperfeétly than 
others. Some of the vitriolick fprings are very ftrongly im- 
pregnated with the tafte of -copperas ; others have more of 
an aluminous tafte. We found in thecliff many efflorefcen- 
ces of copperas : Thefe green efflorefcences were always in a 
bed of blue clay. We found a white crumbly earth, in- 
terfperfed with white fhining particles. Thefe fhining 
particles melt ina moderate heat and foon calcine. I fup- 
pofe them to be of the gypfeous kind. The Dr, obferves 
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in his fetter, that “we found hard heavy pieces of matter, 
fparkling with {mall granulated particles of a white ‘colour 
imbedded therein.” ’ Judging that this fubftance from its fpe- 
cifick gravity, muft contain in it fomething metallick, I 
determined to fubmit. it to a:chemical analyfis.. With this 
view, having reduced fome of it to ‘powder, I went toa 
goldfmith, and defired him to affift me ini examining: this 
fubftance. The matter:being put into'a crucible with fome 
falt petre, in a moderate heat, we perceived’a fulphurious 
fmell. We raifed at length a pretty ftrong red heat. A 
ftrong fmell of {ulphur continued; until it’ was facceded by 
a pretty {trong arfenical''{mell. “When we had driven off 
all the fulphurious and arfenical fumes, we found nothing 
left but a little. black cinder. Upon this I concluded, that 
the fulphur and arfenick had volatilized all the metallick 
parts. I then took the matter being reduced to powder, 
and having wafhed away the earthy and ftrong part, I fub- 
mitted the refiduum for fome hours to a gentle torrefaétion. 
Judging that I had fufficiently volatilized the fulphur and 
arfenick, I took the matter and put it into a crucible with 
fome ,falt petre and tartar; and after having kept.it a con- 
fiderable time in a ftrong red heat, the matter was taken 
out, and we found a metallick button in the bottom of the 
crucible. The lower part of the button was fomewhat 
whitifh in appearance; andthe upper part, of a reddifh 
hue. It foon tarnifhed in the air, and became all over a 
dufky colour. It was hard and very brittle, not having the 
leaft degree of malleability in it.’ The quantity was about 
a fifth of the matter, which we put into the crucible. I 
| judge 
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- judge.it to be fulphurated iron mixed with coppen: or. fome 
other metal; for it appeared to’be flightly attracted by the 
magnet, which is an evident proof that a confiderable part 
of it muft be iron. In addition to what the Dr. has.obferv- 
ed, that there muft formerly have been a volcano on,the 
Gay Head, I would inform your excellency, that an elderly 
mati, who was in company with us, told me, that his moth- 
er had inforntred him, that fhe could remember when it 
was common to fee alight upon Gay Head in the night 
time. Others informed me, that their anceftors have told 
them, that the whalemen ufed to guide themfelves in the 
night by the lights that were feen upon Gay Head. 

I defire your Excellency would communicate my letter, 
together with Dr. Baylies’, to the Academy, at the next 
meeting. I am with great refpect, 

your Excellency’s moft obedient, 
humble fervant, 
SAMUEL WEST. 
His Excellency JamEs Bowpoin, E/g. F. A. A. 


FOF HY OHO 


XX. Defcription of Gay Head. By Dr. WILLIAM BAY- 
LIES, F. a. A. 
Dighton, Fuly rf, 1786. 
SIR, 

HAVE, at length, executed the defign, which I had 
formed, in confequence of an invitation from the Reve- 
rend Mr. Weft, of vifiting Gay Head. In company with 
him, Col. Pope, and two others, I failed from Bedford, in an 

open 
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open two maft boat, early on Wednefday morning. A north~ 
erly wind carried us down the river into the midft of the 
bay, in an eafy, agreeable manner. A calm then coming on, 
with a hot fun, and a conftant rolling of the boat, I grew 
exceedingly fick. Nothing could alleviate my difagreeable 
feelings, but a view of Gay Head, through Quick’s Hole,:at 
the diftance of about fifteen miles. A variety of colours,. 
fuch as red, yellow, and white, differently fhaded and’ com- 
bined, exhibited a fcene, fufficient to-captivate the mind,. 
however diftreffed. In about two hours, a frefh breeze: 
fprung up from the fouthweft. This obliged us to run’ 
weft, to take the advantage of an opening between two of 
the Elizabeth’s iflands, feveral’ miles above Quick’s Hole. 
On entering this, the Vineyard found was full in fight, at 
about a mile a head. There the waves were very high and’ 
boifterous ; and contrafted with the fmoothnefs of the wa- 
ters in the bay, formed rather-an obje& of terrour. But we 
foon paffed it infafety ; and landed on the north fide of 
Gay Head; about a mile to the eaft of its northweft extrem- 
ity. This we did to avoid-the rocks. We beckoned to 
two young Indians, whom we faw on the hills above us. 
They immediately came ; and, by the promife of a little 
rum, our boat was hauled up on the beach ;_ the ftores un- 
loaded, and’ carried to an Indian houfe. Thither we fol- 
lowed; where I propofed refrefhing myfelf with a dith of 
tea. Col. Pape joined me; but Mr. Weft’s curiofity car- 
ried him direétly on to the cliffs. During our repaft, our 
landlord informed us, that Gay Head was betweeen three 


and four miles in length, and two in breadth : and was al- 
moft 
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moft feparated from the other part of Martha’s Vineyard 
by a large pond. The Indians inhabiting this part, when lately 
numbered, amounted to two hundred and three. The land 
produced Indian corn, rye, potatoes, peas, flax, and beans ; 
but in fmall quantities, fince the Britifh General Gray de- 
prived them of their fheep, which animal. greatly enriched 
their foil. They now had recourfe to the whites, on the 
caft end of the ifland, foria fupply of bread corm. Their 
cattle were almoft ftarved through the winter; and of 
courfe, gave but little milk in the fummer, though furnifh- 
ed with a plenty of fweet feed. They burned nothing but 
bufhes, this part of the ifland affording no wood; and fuf- 
fered much from the cold in the winter, though peat 
was procurable in plenty. As to religion, they were 
divided between the congregational and baptift perfua- 
fion: an Indian of the latter preached to them every 
fabbath ; but they were feldom favoured with a congre- 
gational teacher. After our refrefhment, we made for the 
cliffs. In our way, we found the foil to be good ; wanting 
nothing but induftry and proper management to render it 
capable of producing every kind of vegetable in perfeétion. 
It was rather light and dry, confifting of a greyifh fand, and 
vegetable mould, two feet or more in depth, intermixed with 
portions of a darker coloured earth. It manifefts to the 
tafte a {trong impregnation of the vitriolick acid ; and con- 
tains many bright fhining particles. Underneath this to 
a level with the fea, it is made up of a mixture of ochrey, 
fandy, ftony, marly, and loamy earth, tafting alfo of the vit- 
riolick acid. The water feemed to be tolerable ; one {pring 
in 
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in particular, had nothing difagreeable or foreign in its 
tafte, but on the contrary was quite fweet and palatable. 


After our arrival at-the cliffs, we looked round for a 
place of defcent. This, in a little time, we found. But, 
I muft confefs, I proceeded on with great caution, and fome 
fear ; knowing that one falfe f{tep would bring me to the bot- 
tom much fooner than I could wifh. On one fide, we had a 
red, unétuous, argillaciousearth ; on the other, a blue, white, 
and _yellow one, variegated with grey, black, and green 
fpots, and maffes of charcoal under our feet. When we 
had defcended, on looking back, the idea of a volcano ftruck 
us at once. In fa€t, it had all the appearance of having 
blown out but a few days. That it was formerly a volcano, 
was confirmed by a further examination. Large ftones, 
whofe furfaces were vitrified ; great numbers of {mall ones, 
cemented together by melted fand, and alfo cinders were 
to be feen in many places. A black, footy, powder, fimi- 
lar to lamp black, and made ufe of by painters to ferve 
the fame purpofes, under which a whitifh matter refembling 
the gypfeous earth calcined intermixed with the fame 
kind of earth uncalcined, were to be found in great quan- 
tities. Befides, there are very plain marks of four or five 
different craters. The moft foutherly, and perhaps, the 
moft ancient, as it is grown over with grafs, now called the 
Devil’s Den, is at leaft twenty rods over at the top, four- 
teen and a half ‘at the bottom, and full one hundred and 
thirty feet at the fides; except that which is next the fea, 
where it is open. Add to this, a tradition prevalent among 
the natives: In former times, the Indian God, Moifhip, 
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refided in this part of the ifland ;. and made the crater, de- 
{cribed above, his principal feat. ,To-keep up his fires, he- 
pulled up the largeft trees by the roats ; on which, to fatis- 
fy his hunger, he broiled the whale, and the great fifh of 
the fea, throwing out the refufe fufficient to cover feveral 
acres. He did not. confume all himfelf ;. but with a bene- 
volent hand, often {upplied them with food ready cooked. 
Yo facilitate the catching thefe fifh, he threw many large 
ftones, at proper diftances, into the fea, on which he might 
walk with greater cafe to himfelf. This is:now called the 
Devil’s bridge. Ona _time,.an offering was made to. him 
of all the tobacco on Martha’s Vineyard, which having 
fmoked, he knocked the f{nuff-out of his pipe, which formed 
Nantucket. When the Chriftian religion took place in the 
ifland,. he told them, as light had come among them, and 
he belonged. to the kingdom of. darknefs, he mutt take his 
leave; which, to their great forrow, he accordingly did; 
and has never been heard of fince.—Had this beena Gre- 
cian or an Egyptian fable, how many volumes of explana- 
tions, refolutions, and comments, it would have given 
rife to ! | 

We tarried on the ifland till between twelve and one 
o'clock the next day, walking round, afeending, defcending, 
and examining the cliffs. We reckoned they were about 
a mile and a half in extent, and in height 150 feet. They 
appeared to le compofed principally of clays, of all colours, 
and unctuous to the touch. The red, ufed as a paint, un- 
doubtedly derives its colour from the calx of iron. The 
blue fhoots out copperas in confiderable plenty ; and we 
found 
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found hard heavy pieces of matter, {parkling with {mall 
granulated particles of a white colour, imbedded therein. 
This, itis probable, will afford fomething of the metallick 
kind. -There were alfo other large heavy pieces of a red- 
difh colour, refembling manganefe. Small ftreams of water 
ran down the fides of the cliffs, more efpecially in the 
morning ; every one of thefe had more or lefs of the vitriol- 
ick tafte. 


The bones of whales, harks teeth, and petrified fhell- 
fifth, are frequently picked up, fcattered up and,down the 
cliff, at aconfiderable diftance above the furface of the 
water. 


The fea, it is faid, has made great encroachments on this 
part of Gay Head. Within: thirty years, it has {wept off 
fifteen or twenty rods. Had Neptune thus demolifhed 
part of Vefuvius or A®tna, up to their very craters; and 
daid opén all their fecrets, how would the curious in Europe 
have flocked from all quarters to behold a fcene fo full of 
wonders ! But Gay Head is fcarcely mentioned in America. 

The wind being favourable, we launched our boat; and 
run, againft the tide, to Bedford, thirty miles at leaft, in 
three hours and a half. 


Iam, 
with great refpect, 
your humble fervant, 
WILLIAM BAYLIES. 


Io the Prefident of the Academy. 
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MAXI. Lift of Foret and other Trees, Northweft of the River 
Obio. By WINTHROP SARGENT, Ese. 


Bofton, Fanuary, 1787. 

R. Sargent does himfelf the honour of prefenting to 

his Excellency Governour Bowdoin, the Prefident of 

the Academy of Arts and Sciences, a brief defcriptive lift 

of the foreft and other trees, N. W. of the river Ohio to 

the latitude of 38°. They are not well arranged, but in 

the fame order in which they fell within his obfervations ; 

and were noted merely for comparifon with the woods eaft 

of the Allegany Mountains, and for his own private fatis- 

faction. A fuggeftion from one.of his friends, that ‘this 

lift may poffibly contribute to the natural hiftory of North 

America, induces him to offer it to his Excellency with 
moft refpeGiful compliments. 


Oaks: Spanifh, Black, White, and Chefnut Oaks, from 
eighteen inches to fix feet diameter ; Swamp White Oak,from 
twelve inches to five feet ; and Black Jack Oak, to two feet ; 
another fpecies of White Oak, not large, fmooth bark and 
bearing a fwect acorn : two feet diameter is the largeft. 


Yellow and White Poplar, fix and eight feet diameter, 
and very lofty. Canoes of feventy feet length, and five 
feet breadth, are made of them, and capable of tranfporting 
thirty five horfe load of fkins. 

Elms, of fix feet diameter. 

Sugar Tree or Sweet Maple, of five feet diameter; very 
beneficial to the country, as great quantities of fugar and 
almoft 
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almoft fufficient for the confumption of the people are 
made from the juices of thefe trees. Curled Maple, to five 
feet diameter. 


Sycamore, from two to fifteen feet diameter; and the 
larger kind always hollow to ten or eighteen feet, and from 
thence feparating into two or three limbs or branches. 

Black Walnut, from two to fix feet diameter. White 
Walnut or Butternut, from two to four feet diameter. 

Cherry Tree, from two to five feet. 

Black Afh, three feet diameter. White Afh, to five feet 
diameter. Hoop Afh, of three, and three anda half feet 
diameter. 

Chefnut, from one to fix feet diameter. 

Black Hickory, with a {mall thin fhell nut, and from one. 
foot to five and a half diameter, White Hickory produces. 
a {mall bitter nut, eaten only by the turkeys, and is from 
one to four feet and a half diameter, and excellent rail 
timber. Shell Bark Hickory produces a very fine long nut 
of one inch and three quarters, and is from one to five feet 
diameter. 


Saffafras, from bufhes to trees of three feet and a half, 
and in ufe for canoes. ; 


Honey Locuft or Jerufaiem Thorn, from fix inches to 
three feet, armed im ‘the trunk and limbs with fharp thorns, 
and producing a fweetening very proper for beer, as it caules 
immediate fermentation. The Black Locuftis a very du- 
rable wood, and in ufe for pins and gate pofts ; crows from 
‘fix inches to two feet and a half diameter. 
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Beech produces a fmall nut in high efteem, and gros 
‘from one to four feet diameter. 

Spruce Pine grows on cliffs near heads of waters, and ts 
of the fame qualities with the northern Beer Spruce ; it is 
from one to three feet diameter. . White Pine grows lofty, 
and to three and four feet diameter, but not in plenty. 
Pitch Pine, to three feet diameter, and producing tar and 
turpentine. 

Red Cedar, of two feet diameter. White Cedar, eighteen 
inches. 

Buck Eye or Horfg Chefnut, of three feet diameter, and 
producing a bad nut. 

Lynn, of three feet and a half diameter, a light white 
wood very proper for finifhing the infide of dwelling houfes. 
Cucumber Tree, of two feet diameter, a foft light wood, 
which may be applied as Lynn. 


Here is a tree very much refembling thé Sumach, grow- 


ing tall, and to two feet and a half diameter. Sumach grows 
‘fingle, generally to eight inches diameter, and thirty feet 


high, producing abundance of berries. 


Gum Tree, which is applied for wheel naves, is of three 
feet diameter. 

Black and Yellow Birch, to two feet diameter. ‘The bark 
of the latter is ufed by the Indians for making canoes. 

Iron Wood, clofe and firm, to fifteen inches diameter. 

Dog Wocd, of twelve inches diameter. 

Afpen Tree, two feet diameter. 

Box Elder, from fix inches to two feet, and a very crook- 


ed tree. 
Mulberry 
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Mulberry Trees, growing on bottoms-and rich uplands, 
eighteen inches diameter. 

Crab Apple Frees, producing very plentifully of fmaH 
fruit, and growing: from fix to fourteen inches dianaeter. 


A variety of Plumb Trees, growing from. feven to eight 
inches diameter, and bearing fine fruit. 

White Thorn, very plenty, in the low grounds of creeks 
and cold land, from four inches to twelve in diameter. 


Black Haw, four inches diameter, and producing good: 
fruit. Red Haw. 

Papaw, from fix feet to twenty in height and fix inches 
diameter, growing on rich fhaded bottoms and north fides 
of hills, in beft lands, and producing a moft lufcious fruit,. 
in bunches or clufters of threes and fives, refembling cu- 
cumbers of about four inches, except that the ends are 
more round. They have in them feven large feeds, of the 
bignefs and colour of tamarind ftones, and the leaves of the 
tree are very large, long, and like an inverted fpear. 


Service Trees, to twelve inches diameter, and producing 
ared fruit of the berry kind, much admired by the bears, 
and for which they are very often broken down by thofe 
animahs. 


Hazel, Alder, Elder, Large Laurel, Nine Bark, Spice, 
and Leather Wood Bufhes. Leather Wood bark is an ex- 
cellent fubftitute for cord, anfwering on many occafions 
(particularly in packing) all the purpofes of hempen 


{trings : it grows only in low and very rich lands. 
X XIE. 
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XXII. Account of a Skeleton of a Large Animal, found near 
Hudjon's River. By the Rev. Mr. ROBERT ANNAN, 


Bofton, December, 1785. 
SIR, 


The following Narration was drawn up, foon after the difcovery 
therein mentioned, was made. But my removal from the 
State of New-York to this town had fo deranged my papers, 
that, for a long time, I was afraid it had been bf. If you 
think it worthy a place in your curtous collections, it is at 
your fervice. 

RoBERT ANNAN. 
N the fall of the year 1780, whilft I refided in the ftate 
of New-York, on the banks of a fmall river, named the 

Walkill, about feventy miles from tie city of New-York, 

and fifteen miles ina perpendicular line on the weft fide of 

Hudfon’s river, a young man, whom I had employed to 

drain a deep and wet {wamp on my farm, digged up the re- 

mains of a very furprifing animal, without taking notice of 
any thing except the grinders. The bones were become fo 
foft, that the fpade cut them almoft as eafily as the clay. 

After breaking one of the grinders, he threw them on the 

fide of the ditch ; and being a ftranger to contemplation, 

took no further notice of the matter, only on coming home 
at night, faid among the fervants, that he had found fome 
ftrange ftones in the ditch. I heard nothing of the affair at 
that time : but within a day or two after, went out to fee 
the 
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the work, and difcovered the grinders. I brought them 
home, ordered them to be wafhed ; and, placing them in 
the order in which I fancied them to have ftood in the ani- 
mal’s jaw, fat down aftonifhed, mufing over them for a con- 
fiderable time. That fame day I fent for a gentleman in 
the neighbourhood, a native of this country, and who had 
travelled much through it, to know whether ever he had feen 
any fimilartto them. He was as much aftonifhed as myfelf. 
We went to the fpot, and fell eagerly to digging. We 
found a large number of bones, but mutilated, rotten, and 
broken. It was impofflible to handle many of them, with- 
eut breaking them. We found the vertebra or joints of 
the back, lying in a row, as they had been when the animal 
was alive : but the line, in which they lay, run out into 
the ditch, when all was marred ; and in lifting them up they 
broke. We then difcovered on one fide of them, near to 
where they began, what we fuppofed to be the loin joint. 
We worked very carefully about it ; and got it up; but it 
alfo fell in two pieces. On putting the pieces together, it 
meafured twelve inches in diameter. A part of the tibia of 
this remained ; from the cavity of which I extracted fome 
thick vifcid matter, refembling tar mixed with blood. We 
found another bone of a fpherical form on one fide. And 
though cut through by the fpade, fo as the cut encroached 
on the fpherical part, its diameter meafured fix inches.. It 
appeared to be the convex part of a joint ; though more 
oblate than is common in other animals. The grinders 
were fourin number. All belonged, it is probable, to one 
jaw ; two to one fide of the mouth, and two to the other. 
| w The 
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The two innermoft were exaétly alike, and alfo the two 
outermoft, or thofe which had been placed next the fore 
teeth. Each of the innermoft meafured @hree inches and a 
half in breadth, and four and a half inches in length. Each 
of the two outermoft meafured in length, rather more than 
feven inches, and in breadth, fomewhat more than three and 
an half inches : but declined in breadth towards the fore- 
teeth. Two of thefe grinders had loft the cor, and nothing 


remained but the hard hollow ivory cafe. ‘Fhe other two 


retained each fo much of the cor as was above the gums, in. 


which were apertures for the mfertion of the nerves ; the 
largeft of thefe apertures with difficulty admitted the point 
of my little finger. Thefe grinders are exceedingly indent- 
ed: One deep furrow runs the whole length of them ; 
and, when placed two and two, as they muft have ftood in 
the jaw, there were four indentures, or furrows acrofs that 
long line, which divided’ the furface of each pair into ten pro- 
tuberances, rifing ina pyramidical form, the perpendicular 
height of the higheft-of. which was about an inch and one 
tenth. Ifhould here remark, that-each of: the innermoft 
grinders had four of thefe protuberances, and each of the 
outermoft fix: but fome of them were confiderably worn 
down by the animal’s grinding its food ; and it was eafy to 
perceive, not only on the fuperficies, but alfo on the fides 
of fome of them, evident marks of friction ; the innermoft 
chiefly bore thefe marks. The protuberances are rough, 


and of a dark grey coloui*; but when {moothed, by friction, 


appeared white and polifhed, as the fineft ivory. What 
could this animal be ? Certatnly nota marine monfter, for 
it 
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it lay above a hundred miles from the fea: unlefs we can 
fuppofe, that not many centuries ago, that part of the coun- 
try was covered by the fea. From the appearance of its 
monftrous grinders, it would feem asif it had been of the 
carniverous kind. A gentleman who came to fee the re- 
mains of it, told me, he had feen the fkeleton of an elephant ; 
but the biggeft joint in it was much inferiour to what I 
have defcribed as the loin joint ; though it is probable, it 
had loft much of its magnitude. Doétor Michealis, phyfi- 
cian general of the Heffian troops, who, with fome other 
gentlemen, came to my houfe, after the peace, and before 
New-York was evacuated, in order to make further fearch 
(in which however, he was fruftrated, by heavy rains hav- 
ing fallen) faid he could not think it had been an elephant, 
as being in his opinion, much larger. He carried fome of 
the bones to Germany with him. And others were fent to 
the mufeum in Philadelphia, kept by Mr. Semittien; and 
{ome were deftroyed by carelefs country people, whilft I was 
abroad. Shall we, fir, fuppofe the {pecies to be extiné& over 
the face of the globe ? If fo, what could be the cauie? It is 
next to incredible, that the remains of this animal could 
have lain there fince the flood. May there not be fome 
of the kind yet furviving, in fome of the interiour parts of 
the continent ? Comparatively little of ithas yet been explor- 
ed. Some gentlemen, with whom I have converfed, have 
fuppofed that their extinction (as it is probable they are ex- 
tinét) is owing to fome amazing convulfion, concuffion, or 
cataftrophe, endured by the globe. But I know of none 
that-could produce fuch an effect, except the flood. Earth- 
quakes 
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quakes might deftroy fome of them, but not all. And the 
remains of them have been difcovered in different parts of 
the world. His Excellency, General Wafhington, came to 
my houfe to fee thefe reliéts. He told me, he had in his 
houfe a grinder which was found on the Ohio, much refem- 
bling thefe. And in the American Magazine of December 
1746, there is an account of a tooth and bones, of what the 
author calls an elephant, difcoveredin England, which, I am 
perfuaded, muft have been of the fame fpecies. I fhall con- 
clude this narrative with the devout and rapturous exclama- 
tion of the Pfalmift “ Great and marvellous are thy works, 
Lord God Almighty !” 
I am Sir, with much refpeét, your moft 
obedient, and humble fervant, 
ROBERT ANNAN. 
To the Presipent of the AMERICAN \ 
AcADEMY of ArTs and ScrIENCEs. 
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XXILM.A Defcription of a Horn or Bone, lately found in the River 
Chemung, or Tyoga, a weftern Branch of the Sufquebanna, 
about twelve miles from Tyoga Point : Communicated by the 
Hon. TIMOTHY EDWARDS, of Stockbridge, Efq ; in a 
Letter to the Rev. Josepu WiLLarD, D. D. 


Fanuary, 1788. 
‘ ¥.T is fix feet nine inches long, twenty one inches round, 
at the large end, and fifteen inches, at the {mall end. 
In the large end is a cavity, two and an half inches in diam- 
eter, 
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eter, much like the hollow which is filled-with the pith of 
the horn of the ox: This. is only fix inches deep. Every 
other part is, or appears to have been folid. The exteriour 
part, where entire or not perifhed, is fmooth; and in one 
{pot of a dark colour. The interiour parts are of a clear 
white, and have the refemblance of well burnt, unflacked 
lime ftone ; but thefe can be feen only where it is perifhed, 
tender, and broken. From one end to the other, it appears 
to have been nearly round ; and on it there have been no 
prongs or branches. It is incurvated, nearly into an arch 
of a large circle. By the prefent ftate of both the ends, 
much of it muft have perifhed ; probably two or three feet 
from each end, From a general view of it, there is reafon 
to believe, that in its natural ftate, it was nearly a femicir- 
cle of ten or twelve feet. The undecayed parts, particular- 
ly the outfide, fend forth a ftench, like a burning horn or 
bone. Of what animal this is the horn or bone, and what 
has become of this animal, are queftions worthy of the cu- 
rious and learned.” 
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XXIV. Obdjfervations on the Manufaéture of Pot Afb. By 
AARON DEXTER, om. D. F. a.a. 


AVING had frequent applications from the manu- 
fa€lurers of pot afh, to examine that article, when 
condemned by the aflay matters, I have been led to feveral 
obfervations, which are generally the refult of experiments, 
refpeéting its defects, and the caufes of its impurity. From 
a conviction 
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a conviction that thofe defeéts may be eafily remedied, I 
have committed my remarks to paper, with a concife hiftory 
of the manufacturing of this falt, which 1 beg leave to fubmit 
tothe confideration of the American Academy of Arts and 
Sciences. And if after their critical examination, they fhall 
be thought to contain any ufeful hints, they will difpofe of 
them as they think proper. 


It is unneceflary to premife, that the great evil which injures 
the fale, and very much reduces the value of fome of the 
American pot afh, arifes from foreign matters, fuch as com- 
mon falt and earth, being accidentally mixed with it. 


The furnaces, and machines, or apparatus, commonly 
ufed in this country for extraéting the falts from the afhes, 
and for boiling and fluxing them, are undoubtedly of a good 
kind. 


The firft important object to be obferved, is to extrac all 
the falts from the afhes. For this purpofe, rain or river 
water ought always to be preferred. The afhes fhould be 
faturated, and remain with about an inch of water over the 
top of them twelve hours at leaft. Then a {mall opening 
may be made in the bottom of the leach tub, which ought 
to contain a ftrainer, in order to prevent the afhes from 
running off ; or a falfe bottom may be ufed to advantage. 
The hie difcharged is fit for immediate ufe. As foon as the 
manufacturer begins to draw it off, he muft apply frefh 
water ; and continue that application, and boiling the lies, 
until they are fo reduced in ftrength, as that they will no 
Jonger pay the expenfe of boiling. The afhes are however, 
ftill 
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itill to be preferved; and frefh water applied as before. 
And, when drawn off, they may be ufed with profit on 
frefh afhes, as long as there remain in the lies any {falts, 
which may be difcovered by the tafte. 


The lie that runs off for ufe, fhould be filtered as it paffes 
the bottom of the tub ; and alfo as it runs into the receiver ;. 
which procefs may be performed without any expenfe or 
inconvenience. Previous to boiling the lie, it ought to ftand 
twenty four hours ; and then be drawn into the kettles 
with great care, fo as to leave all the fediment behind. 
Every precaution fhould be taken to let nothing fall into 
the lies previous to, and whilft boiling. Therefore, that 
injurious practice of laying wood on.the kettles for drying, 
muft be avoided.. 


Strong lies may always be boiled half away in the firft 
operation, and others much more: after which they muft 
be taken with care out of the kettles, and_put into a receiver 
at hand. Being fo fhifted, a very fmall quantity of unflack- 
ed lime may be put into it, which ferves to clarify, and at 
the fame time, renders the lie more pungent to the tafte. 
Or, a quantity of lime may be mixed with the afhes, which. 
will anfwer the laft purpofe. 


After ftanding quiet until it cools to: the ftate of blood 
heat, it muft be again fhifted ; and in drawing off the lie in 
every inftance, the utmoft care muft be taken that all the 
fediment, which is generally a chalky earth, is detained ; 
which procefs will effectually feparate.all the common falt : 
for 
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for that will congeal and cryftalize with hot water in the 
fame quantity as with cold water ; which is not the cafe 
with any other neutral falt or alkali. . If after, all, 
from any circumftance unforefeen, the lies fhall not ap- 
pear pure and clean, after taken from the laft fedi- 
ment, they muft ftand quiet until another is form- 
ed; or until it appears, that no other will form. Should 
one form, it muft be feparated as before, prior to its being 
put into the kettles for the laft operation. “Without thefe 
precautions, the pot afh, in confequence of neutral falts, 
anda chalky matter which are obtained from the afhes, 
will be hard to flux; and require a long time to effect it ; 
which will greatly endanger the kettles; and after it is 
fluxed, will be very impure; and fell for a reduced price, 
if the owner be fortunate enough to find a market at any 
rate. 


The pot afhes which I have examined, that have been 
condemned by the afflay mafters, I have found to contain 
principally common earth ; which is undoubtedly the chief 
fource of impurity in the pot afh of this country. If any 
cryftals of common falt or nitre appear in the fediment, 
they may be preferved and purified by an eafy procefs, which 
is known to people in general, who have attended to the 
manufacturing of faltpetre. 


After the lie is properly cleared from earthy matter, and 
common falt, which not only retards the fluxing procefs, 
as has been obferved, but renders it unfit for many ufes, 
particularly the bleaching of linens ; itmuft continue boiling 
until 
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until evaporation fhall ceafe. Then the fire muft be increafed, 
until the falts are perfectly fluxed, for the purpofe of deftroy- 
ing the inflammable fubftance, with which moft of them 
abound ; which may be determined by the following fimple 
method. Take fome pot afh and diffolve it in water. Let 
there be as much pot afh as the water will diffolve. Then 
plunge a piece of filver coin, or any thin plate of filver into 
the folution. If the pot afh contain any inflammable matter, 
it will change the filver to a dark or black colour, in the 
fame manner as if it had been over the fteam of burning 
fulphur. By this eafy experiment, the manufacturer will 
be faved the expenfe and mortification of carrying pot afh 
to market, which muft fell for a very reduced price. Should 
the workman difcover, on the experiment being made, the 
inflammable principle, or what is called by the workmen,the 
oily fubftance, or fire, to exift in the pot afh, it can be re- 
medied only by difiolving it in pure water, and boiling it 
down and fluxing it a fecond time. Or, it may be made 
into pearl afhes, by calcination, with little expenfe. _ 


Some manufacturers may be difcouraged from going 
through this procefs, by the labour neceflary in fhifting the 
lic fo often. But if they confider the advantages they will 
obtain in fuxing their pot afh, which will be effected in lefs 
than half the time required in the ufual way, and the great 
faving in the expenfe of kettles, by the lies being made clean 
and pure, they will be reconciled to the method, notwith- 
ftanding the trouble; as their intereft will be found, on 
experiment, to be concerned in its adoption; and as their 
pot afh will find a more fpeedy market ; and obtain a high- 
xX er 
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er price. Befides, the manufacturer, and the merchant 
will never be doubtful of their adventures. Andthe repu- 
tation of American pot afh will be equal, if not fuperiour 
to any that is manufactured in Europe. 

The fubjeét of pot afh making has frequently been before 
the legiflature, and applications made for premiums, by 
people, who have no doubt acquired ufeful knowledge in 
the bufinefs. This circumftance, and a wifh to render fer- 
vice to the publick, are the only motives which have induc- 
ed me to commit thefe obfervations to the Academy. I have 
endeavoured to avoid prolixity, and all chemical terms, as 
I wifh to be underftood by people concerned in this branch 
of bufinefs ; all of whom may not have had the means of 
ebtaining a perfect knowledge of them. 


XXV. Second Effai fur des Eaux de Bofton. Par M. FERON. 


ORSQUE j'ai eu honneur de communiquer a1’ Acad- 
émie mon effai fur les eaux de Bofton, j’ai dit n’avoir 
découvert aucune fubftance métallique. Depuis ce tems, 
on m’a communiqué, que certaines eaux de Bofton avoient 
des qualités particulieres, telque de jaunir, noircir, et avoir 
mauvais gout, &c. Celles que je connois jufqu’a prefent, 
font, celle de M. William Greenleaf, a coté de fon magafin, 


dans 
XXV. Second Effay on the Bofton Pump Waters. By M. FERON. 


bY 4 Some I had the honour of communicating to the Academy my eflay on the 

waters of Bofton, I obferved, that I-had not difcovered any metallick impregna- 
tion. Since that time, I have been informed, that fome of the fprings in that town had 
certain particular qualities, fuch as of flaining yellow and black, and that they had an 
unpleafant tafte. Thofe I refer to now, are Mr, Greenleaf’s well, near his fore, im. 


the 
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dans la rue qui conduit de Brattle Street aa Marché ; celle 
de M. Fofeph Hall's fiill houfe, by the Mill Pond, et celle de 
Mrs. Newman, Fore Street. a faifon ne m’ayant pas per- 
mis de les analyfer toutes, je ne communiquerai al’ Académie 
que celle de M. Greenleaf. 


Ce puits fitué dans l’endroit mentionné ci-deffus, a de 
vingt a vingt cing pieds de profondeur, fur environ trente 
de circonference. Sa fource eft fi confiderable, qu'elle peut 
fournir en douze heures une quantité d’eau fuffifante pour 
le remplir. 


L’eau préfente des differences eflentielles dans un efpace 
de tems illimité. M. Greenleaf m’a communiqué, qu’ayant 
pompé de l’eau trés tranfparente, fans odeur, et fans prefque 
de gout ; trois ou quatre heures apres, voulant pomper de 
nouvelle eau, il la trouvoit opaque, ayant de l’odeur, et 
beaucoup de gout, enfin hors d’etat d’etre employé a aucun 
ufage domeftique : le meme efpace de tems apres, quelque- 

fois 


the Mreet, leading from Brattle ftreet, tothe Market; that of Mr. Jofeph Hall's dif- 
till houfe by the Mill Pond: and of Mrs. Newman in Fore ftreet. The time not per- 
miiting me to analyze them all, I fhall confine myfelf at prefent to the water of Mr. 
Greenleaf’s {pring. 

This well, fituated in the ftreet above menttoned, is from twenty to twenty five feet 
deep, and about thirty in circumference. Its fource is fo conliderable, that it will fill 
itfelf in twelve hours. 


The water prefents very different appearances at different times. Mr. Greenleaf 
has informed me, that having pumped out very fine tranfparent water, without fmell, 
and almoft without tafte; in three or four hours afterwards, he has drawn from the 
fame pump, water that was opake, of a difagreeable {mell, and Mrong tafte ; in thort, ab- 


folutely unfit for any domeflick ufes; and then, in the fame {pace of time, or perhaps 
a litthe 
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fois plus ‘tard, elle redevenoit potable, et cela dans toute 
faifon. .On verra par l’analyfe fuivante la difference, que 
jai trouvée du foir aw matin fuivant. 


En obfervant pendant longtems, on pourroit peut-étre 
donner des raifons fatisfaifantes d’un changement fi fubit. 
Un puit fitué un peu au deflous, et que M. Greenleaf m’a dit 
étre fourni d’eau par le fien, pourroit peut-étre aider a rendre 
raifon de ce fait. Mes hypothefes ne me fatisfaifant. pas.a. 
ce fujet, pour les communiquer al’ Académie, je me con- 
tenterai dans ce moment a donner l’analyfe de l’eau : J’obfer- 
verai que cette analyfe ne pourra fe dire complete, que quand 
on laura répétée un nombre de fois, a differens tems vu 
l’inegalité de de fes refultats. 

Voici ce que m’a fourni la premiere analyfe. 

L’eau avoit une apparence un peu opaque, une odeur 
défagréable, un gout naufeabond, aftringent. En la verfant 
de haut, elle petilloit. Son poids eftde cinquante grains 


par 


» little longer afterwards, it would be good and wholefome again: and thefe changes 
were obfervable in every feafon. It willbe feen by the following examination, what 
difference was obferved from night, to the next morning. 

Perhaps afier Tong obfervation, we might be able to give fatisfattory reafons for fo 
{udden a change. ‘There is a well a little below, which Mr. Greenleaf fays is fupplied 
with water from his: this circumflance might perhaps affift us to an explication of the 
faets.. My hypothefis however, is not fo fatisfattory, as to induce me to fubmit it to 
the Academy, and I fhall content myfelf at prefent, with the following analyfis of the 
water; obferving that this analyfis cannot be called complete, till the experiments have 
been often repeated, and tll we have at different times obferved the inequality of the 
feveral refults. 

The firft examination was as follows : 

The water appeared a little opake, having a bad fmell, and a naufeous, aftringent tafle. 
Poured from on high, it fparkled. It is fifty grains in a pint* lighter than diflilled wa- 


ter, 
*An Englih Quart. 
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par pinte (A) plus l¢gére que l’eau diftill¢e.. $a. tempera- 
ture eft de 42 deg. le thermometre etant a lair libre a 46. 
Elle ne diflout point le favon. Examinée fur le champ, elle 
donne, une tin¢éture rouge, foncee, tirante fur le noir, avec 
la rhubarbe,*; une cramoifie, tirante auffi fur le noir, avec 
la cochenille ; une bletie tres foncée, avec le bois’ de Cam- 
péche ; .et une pourpre fonceée, ayec la poudre de noix de 
galle :, l’efprit volatil fournit. un précipité en petils flocons 
grifatre; et la leflive pour le bleu de Prufle,des flocons 
jaune ou ochre. 


Par addition de quelques -gouttes d’huile. de vitriol, elle 
devenoit parfaitement tranfparente ; 11 ne paroifloit point 
d’ebullition.. Cette eau devenoit laiteufe par l’addition de 
quelques gouttes de diflolution.d’argent, ou de mercure, par 
lacide nitreufe ;. elle depofoit un fediment de meme couleur. 


Un gallon, mis en evaporation, a fourni cinquante-huit 
grains de réfidu, couleur grifatre meleé de jaune. Auffitét 
que l’eau. commence a chauffer, il fen dégage beaucoup 

d’air ; 
(a) Quart of Bofton. 
ter. Its temperature is 42 degrees, when the thermometer flands at 46° in the air. It 
will not difflolve foaps. Examined on the fpot, it flrikes a deep red inc lining to black, 
with rhubarb; a crimfon inclining alfo to black, with cochineal ; a dark blue, with 
logwood ; and a deep purple, with nutgalls : volatile fpirits produce a greyifh precipi- 
tate, in fall flocculi; and the phlogifticated alkali throws down a yellow fediment or 


ochre. 


By adding fome drops of oil of vitriol, this water becomes perfetily tranfparent, with- 
out fuffering any.ebullition,. A folution of filver, or of mercury, in the nitrous acid, 
makes it milky ; and lets fall a fediment of the fame colour. 

A gallon leaves on evaporation, fifty eight grains of a greyifh refiduum mixed with 
yellow. As foon as the water begins to boil, it climinates a great deal of air, and forms. 


athin 
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d’air ; et il fe forme & la furface une pellicule mince, couleur 
de perle. Pendant l’evaporation, une terre jaune et trés 
légére, tirante un peu fur le brun, f’attache au bord du vafe 
fuperieurement ; on peut la recueillir ; elle eft de dix grains 
par gallon : elle ne paroit €tre qu'une ochre trés deéli¢e, 
melée d’un peu de terre calcaire. 


Si on fait bouillir cette eau promptement, cette terre, ou 
ochre, fe dépofe au fond du vafe. L’éaua_ perdu: alors 
beaucoup de fes qualités martiales, comme on le verra ci- 
apres. 

Sion diffout ce réfidu dans !’eau diftilleé, il refte fur le 
philtre une terre grife mélée avec l’ochre, et qui en etant 
{éparée, n’eft autre chofe que celle dont j’ai parlé dans mon 
effai. Le fel que Yon obtient, eft d’environ vingt-quatre 
grains par gallon. II eft le méme que celui des pompes en 
général: les feules differences font, qu'il eft moins coloré, 
et ne laiffe point de mauvais gout fur la langue. 

Si 
a thin pearl coloured pellicle on the furface. During the evaporation, a very light 


yellow, brownifh earth adheres to the fides of the veffel above, to the amount of ten 
grains to a gallon : it appears to be only a fine ochre mixed with a little calcareous earth. 


If the water is made to boil violently, this earth, or ochre, fubfides to the bottom of 
the veflel. The water feems then to have loft much of its martial impregnation, as 
will be feen hereafter. 

If this refiduum be diffolved in diftilled water, there remains on the filtre a grey earth 
mixt with ochre, which being feparated, is no other than what I have mentioned in my 
eflay. The falt obtained amounts to twenty four grains in a gallon ; and is the fame 
with what is commonly found in pump waters : the only differences are, that it is not 


{o high coloured, and leaves no bad taile. “ 
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Si on expofe cette eau pendant quelque tems 4 lair libre, 
elle perd une quantité affez.confiderable de bulles d’air : elle 
ne devient point tranfparente, mais perd fa mauvaife odeur, 
fon gout naufeabond, et un peu de fon aftriction: elle de- 
pofe une ochre diffoluble dans les acides, environ trois grains 
par pinte, et fe couvre d’une pellicule couleur de perle:. elle 
ne diffout point de favon : donne une tincture jaune, tirante 
fur le rouge, avec la rhubarbe; une cramoifie, avec la 
cochenille ; une rouge, tirante fur le cramoifie, avec la co- 
chenille ; une rouge, tirante fur le cramoifie, avec le bois 
de Campéche ; et avec la noix de galle, une couleur peu 
differente de celle que l'on obtient d’avec l’eau pure: I’al- 
kali volatil donnoit un precipité blanc; la leflive pour le 
bleu de Pruffe donnoit a l’eau une légére couleur verte. 


Si on fait bouillir cette eau pendant un inftant, elle pré- 
fente les mémes phénomenes que deffus, c’eft a dire, qu’a- 
prés avoir été expofée a lair libre environ vingt quatre 
heures.. 

L’EAU 


Ifthe water be expofed to the open air for a little: time, it difcharges a confiderable 
quantity of air bubbles : it does not become tranfparent, but lofes its bad fmell, its nau- 
feous tafte, and a little of its aftringency: it depofits an ochre, about three grains toa 
pint, foluble in acids, and is covered with a pearl coloured pellicle :. it will not diffolve 
foap: gives a-yellow, reddifh die, with rhubarb; a crimfon, with cochineal ; a red, 
inclining to crimfon, with logwood ; and with nutgalls, a tinge very little different from 
that of galls in pure water : volatile alkali produces a white precipitate ; and the phlo- 
gifticated alkali for making Pruflian blue gives a light green colour. 


If this water be made to boil for an inftant,. it prefents the fame appearances as above, 


that is, after having ftood twenty four hours in the open air, 


THE. 
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Seconde Analyfe. 


L’EAU etoit tran{parente,fans odeur, et ne petillante point, 
un gout aftringent légér ; vingt grains-par pinte plus pefante 
que l'eau diftillée ; fa temperature 42 deg. le thermometre 
a lair libre 244: fournit une tincture jaune foncée, avec 
la rhubarbe ;' une cramoifie, avec le cochinille, et la precipi- 
toit; un bleue légére, avec le bois de Campéche ; une brune 
rougeatre légére, avec la poudre de noix de gale ;_ un preci- 
pité blanc, avec lalkali volatil fluor; peu de couleur et de 
precipité, avec la leflive pour le bleu de Pruffe. Expofée a 
lair, ne perd poimt, ou que trés peu, de bulles d’air ; perd 
de fon aftriction ; devient tant foit peu opaque: ne dépofe 
point d’ochre, mais un peu de fediment blanc. ’ i 


La diffolution de favon par eau de vic, de l’argent et du 
mercure par lacide nitreufe, les tin¢tures avec la rhubarbe, 
la cochenille, le bois de Campéche, et la noix de galle, Palkali 
volatil fluor, et la leffive alkaline pour le bleu de Pruffe, 
ont donné les mémes refultats qu’avoit donnée l’eau de la 
premiere analyfe, apres avoir fejournee a lair libre. 

Si 
Second Analyfis. 

‘THE water was tranfparent, without fmell, not {parkling, having a light aftringency ; 
its {pecifick gravity twenty grains in a pint greater than that of diflilled water ; its tem- 
perature 42° when the mercury flood at 44° inthe air. It produced a deep yellow, with 
rhubarb ; a crimfon, with cochineal, which was precipitated ; a light blue, with log- 
wood ; a faint reddifh brown, with galls in powder ; a white precipitate, with the fluor 
alkali ; and but little change of colour or precipitation, with the phlogifticated alkali. 
Expofed to the air it difcharged little or no air ; loft its aflringency ; became in a {mall 


degree opake ; let fall no ochre, but a fmall quantity of white fediment. 


A {olution of foap in brandy, filver or mercury diffolved in the nitrous acid, the tinc- 
tures of rhubarb, of cochineal, logwood, and nutgalls, the volatile alkali fluor, and the 
lixivium of the phlogifticated alkali, gave the fame refults as were obferved in the firk 
experiments on the water, after having expofed it a while to the air. 

Being 
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Si on la fait bouillir, elle ne change prefque point, excepté 
qu'elle dépofe une petite quantité d’ochre diffoluble par le 
acides. ) 


L’evaporation a fourni le méme réfidu que dans I’analyfe 
précédente, 2 l’exception d’environ dix grains par gallon 
de moins: la plus grande partie de ces dix grains, ochre, 


D’aprés ces analyfes, que peut on conclure? D’abord, 
qu’en outre de la terre et du fel dont j'ai fait mention, une 
quantitéde fer eft difloute par l’air fixe, ou gas mephytique: 
qu'elle fournit & peu prés les mémes réfultats que les eaux 
de Spaw et Pyrmont, a l'exception de leur gout. aigrelet. 
Pour m’en affurer plus pofitivement, je compofaide l'eau 
artificielle de Pyrmont: elle m’a donné les mémes refultats, 
fur tout quand je me fuis fervi d’eau de pompe en place 
d’eau diftillée pour la compofer. 


Cette eau doit participer beaucoup des vertus des eaux 
de Spaw et Pyrmont, employées en Europe dans plufieurs 
maladies 


Being made to boil, it fhewed fcarcely any change, except that it let fall a little ochre, 
foluble in acids. 


Being evaporated, it left the fame refiduum as in the preceding analyfis, except that 
it was about ten grains to a gallon lefs in quantity ; the greateft part of which ten grains 


was ochre. 


From thefe experiments what ere we to conclude ? It would appear firft, that befide 
the earth , and falt mentioned, a quantity of iron is diflolved by means of fixt air, or the 
mephitick gas: and that it exhibits the fame phenomena with the waters of Spa and 
Pyrmont, excepting the acidulous tafie. To make the matter more certain, 1 made 
fome artificial Pyrmont water ; which on trial, gave the fame appearances, efpecially 
when I ufed common pump water inftead of diftilled water. This water muft of courfe 
partake largely of the virtues of Pyrmont, and Spa waters, which are fuccefsfully employ~ 
Y ed 
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maladies, avec beaucoup de fuccés. C’eft aux medecins @ 
en conftater les bons effets par l’ufage, et en obfervant les 
differens etats ou. degré de l’eau quand ils l’employeront. 

I] fe préfente une difficulté dans lufage; c’eft fon change- 
ment fubit : cependant dans cet etat plus foible elle préfente 
les m€mes vertus, mais 2 un degré peut-étre inferieur. Il 
feroit poffible, dans le tems ot: elle eft forte, de la conferver 
en bouteille, comme on fait celles de Spaw et Pyrmont, en 
y donnant les mémes attentions. 


Si mes occupations et le tems que je pafferai ici avant 
d’aller en Europe, me permettent d’analyfer l’eau des autres 
puits dont jai parlé, elles donneront peut-étre les mémes 
refultats fans avoir le méme inconvenient. 
ed in Europe, in many difeafes. It is the province of the phyfician, to demonftrate 
their good effeéts by trial, and by obferving the different flates, and degrees, in which they 
may be drank. If direCting the ufe of this water is attended with any difficulty, it muft arife 
from the fudden changes to which it is liable ; but in the ftate of its weakeft impregnation, 
it feems to poffefs the fame qualities, though perhaps in an inferiour degree, In its 


higheft impregnation, it might be preferved in bottles as the waters of Spa and Pyrmont 
are, if the fame attention was employed. 


If my engagements, and the time I have to {pend before I embark for Europe, fhould 
permit me to examine the other fprings mentioned, perhaps they might afford us the 
fame agreeable qualities, without the concomitant inconveniences. 


2 SOE SEEDS COOv—- 


XXVI. On the Theory of Vegetation. By. NOAH WEB- 
STER, JUN. Esq. 


Hartford, Fune rath, 1790. 

SIR, 
HE theory of vegetation is a fubject in itfelf curious 
and amufing to a philofophic mind, and has always 
been — 
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been confidered in this light by rational enquirers after 
truth. But I queftion whether the true principles of ve- 
getation may not furnifh more ufeful and important leffons 
to our farmers than even philofophers generally imagin. 


It is a well known fact that many vegetables, as clover, 
peas, beans, and vetches, help to fertilize exhaufted feelds, 
efpecially if plowed zm, as the farmers call it. But I cannot 
find that the true reafon of this effet is generally under- 
ftood. I with if poffible to diffufea knowledge of the caufe, 
im full confidence that the principle may be applied to ma- 
ny beneficial purpofes in agriculture. 


Vegetables, when analized, are found to confift of water, 
earth, oil and falts. It feems to be the generally received 
opinion among philofophers, that the cementing principle, 
by which the component parts of vegetables are held togeth- 
er, is fixed air. “With thefe fubftances there is united a por- 
tion of phlogifton ; but the parts which contribute moft to 
fertility are oil and falts. Now itis agreed among the lern- 
ed, that vegetables are furnifhed with inhaling or abforbing 
pores, and that the pores of the leaves and branches ferve 
the double purpofe of alternately inhaling and exhaling, 
according to the temperature of the atmofphere. All this 
is admitted by modern philofophers, yet they contend that 
vegetables derive their principal nurrifhment from the earth. 


It appears to me this cannot be true in the extent it 1s com- 
monly fuppofed; for if true, Ido not fee how vegetables 
of any kind fhould enrich the land on which they grow, 
fe rapidly as fome of them do. 


A crop 
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A crop of clover will fertilize an exhaufted feeld, altho 
the clover is mowed, and the body of it carried from the 
feeld. But if the clover draws the principal part of its 
oil and falts from the earth, and the moft of the growth is 
cut and carried off from the feeld, one would think that 
infted of enriching, it would impoverifh the foil. 


The conftituent parts of vegetables are contained in the 
atmofphere ; and it 1s rational to fuppofe that different 
vegetables imbibe more or lefs nurrifhment from the air, 
according to their different organization. Thofe plants 
which are of a firm texture probably imbibe moft of their 
nurrifhment from the earth; as flax and hemp, which re- 
quire very rich land and impoverifh the foil where they 
grow. But plants which are of a more fpongy texture, and 
whofe leaves have larger pores, probably imbibe moft of 
their food from the atmofphere; as clover, vetches, peas 
and many other fucculent plants. This 1 take to be the 
reafon why the latter enrich the foil where they grow; ef- 
pecially when fuffered to rot upon the foil. They imbibe 
the oily and faline fubftances from the air, and their veffels 
ferve as tubes to convey them to the earth. 


It may be faid, that the particles inhaled by the leaves, 
during one part of the day, are thrown off by perfpiration, 
during another part. But it is only the moft volatile and 
fluid part of the nurrifhment which is thrown off in this 
manner, that is, the water. ‘The exhalations of plants are 
moftly during the heet of the day ; the procefs of abforp- 
tion is principally during the night, and then is the time 
when 
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when vegetables grow moft rapidly. This is a fact within 
every man’s obfervation. ‘The more folid parts of vegeta- 
bles therefore, when imbibed, immediately cohere and at- 
tach themfelves to the plant, and the watery particles only 
or principally are liable to be exhaled by common fummer 
heet. It appears probable that the nurrifhment of the 
more fucculent plants, being moftly. imbibed from the air, 
conveys more of the enriching fubftances to. the roots, than 
is derived from the roots to the branches. And this may: 
be the reafon why a growth of clover will fertilize land,, 
eyen when the body of the crop is carried off. 


But whether this is true or not, it is a fact that vegeta-. 
bles do imbibe nutriment from the atmofphere, and this is 
undoubtedly the reafon, why all vegetation will fertilize 
land, provided the whole growth is permitted to ferment 
and putrify upon the land. It is owing to this circum- 
ftance merely that land newly cleered is rich and fertile. 
The trees have for ages been inhaling the oil and falts of 
the atmofphere; the leaves and fome of the limbs have 
been annually falling upon the earth, where they putrify 
and form a rich black mold, abounding with oil and falts, 
which were colleéted from the air. And I am furprized that 
our farmers, who are conftant obfervers of thefe faéts, have 
not attended more to the principles which produce them ; 
for Ido not fee how men, who are conftant eye-witnefses 
of the effet of putrified vegetables in fertilizing land, can 
fuffer their old feelds to lie barren for a number of yeers in 
order to become rich. The feed of clover, beans, peas, 
buck 
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buck wheat, rye, turnips, oats and almoft any other plant 
the feed of which can be colle&ted, would be purchafeable 
at a {mall expenfe, anda crop or two turned into the moft 
exhaufted foil, would render it fertile. Suppofe a man 
fhould fow three bufhels of oats upon an acre, (and on poor 
land a large quantity of feed would be neceflary) the ex- 
penfe would be 4/ and 6d. Add to this, a day’s plowing 
in preparing the ground, and another, in plowing in the 
crop, when neerly full grown. The expenfe and labor 
are not confiderable, and fuch a quantity of frefh vegetation, 
covered with earth, and there fermenting, would be equal 
to twenty, thirty or perhaps fifty loads of ftable manure. 
The neceffity of attending to thefe principles is increefing 
every day in this part of America, where a great part of 
the land is impoverished by long cultivation. To fuffer 
old feelds to lie without any vegetation upon them, except 
a {pontaneous growth of weeds, is an immenfe lofs to the 
farmer. The air contains the principles of fertility, but a 
barren earth will attraét and abforb thefe principles very 
flowly, without the help of vegetation. The plowing of 
land has a good effect, efpecially juft before winter, as by 
loofening the furface, it prepares the foil for receiving and 
retaining the falts with which the atmofphere is impregnat- 
ed. But the moft efficacious method of collecting the fer- 
tilizing particles of the air, is, to feed the earth with fome 
of the fucculent plants, which feed upon thefe particles. 

It fhould be obferved further that when the plants have 
obtained their growth, they fhould be plowed in ; for being 
covered, they produce fermentation, and the oil and falts are 
al) 
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al! blended with the earth ;. whereas when fuffercd to 
putrify upon the furface of the ground, they dry up, and 
their fertilizing fubftances. are again mixed with the atmof- 
phere. This remark, if true, expofes the abfurdity of 
the practice of feeding cattle during winter, in the open 
feeld. In Rhode-Ifland the farmers have few barns; the 
hay being ftacked and their cattle. fed. upon. the mowing 
feelds. But the manure they leave upon the land is much 
lefs than the fame cattle would make in a ftable, or at leaft 
is lefs ufeful, from- the. manner in which it is caft upon the 
land. Befides vaft quantities of hay are wafted, and being 
thrown upon the ground in a fcattered manner, it produces 
no fermentation and little benefit tothe foil. In addition 
to this, cattle expofed to the fevere cold of winter, eat more 
hay, and do not grow tothe fame fize, as-cattle kept in a 
warm {table. 

I have one remark more to make, which derives its force 
and propriety from the doétrin, that vegetables receive 
much of their nutriment from the atmofphere. It is, that 
in fevere.drouths the leaves of garden plants fhould be water- 
ed as well as the roots. We often heer gardeners fay, that 
certain plants will die in- a drouth, altho watered every 
day. Indeed it cannot be otherwife, when the largeft part 
of the plant is almoft deftitute of nurrifhment. The roots 
of many plants will bear to be. robbed of nurrifhment much 
better than the leaves ; thus a cucumber will live longer by 
watering the leaves than the roots. Copious dews will par- 
tially fupply this pabulum for the leaves, and this perhaps 
is the meening of that paffage of fcripture which fays, ‘a. 
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mift went up and watered the face of the earth ;” as the 
cafe is ftill in fome eaftern countries. 


I will clofe this letter, Sir, by relating an experiment 
I have lately made to afcertain the evaporation or perfpira- 
tion of plants, growing in a damp cellar, unconnected with 
earth. 

On the 9th of May I weighed two potatoes, on which the 
young fhoots juft began to appear. I placed them both in 
a dark corner of thecellar,on a dry piece of timber. I 
weighed them both on the 28th of the fame munth, and on 
the 11th of June. The refult of the whole follows : 

The largeft weighed. 


May gth, 1 18 19 
. c pwt. prs. 
May 28 1: 13 o—lofsof weightin1gdays 5 19 
Junerr 1 12 11-—lofs of do. inigdays o 13 
The fmalleft. weighed. 
OZ pwt. grs- 


May oth, 1 o Hee 
May 28 o 19 19—lofs of weight in 19 days 13 
Junetr 0 19 4-—lofsof do. inigdays 15 

The fhoots in the meen time had grown to the length of 
two and three inches. Thofe of the largeft, when broken 
off, weighed 1 penny weight 7 grains ; thofe of the fmalleft, 
18 grains ; fo the actual diminution of the potatoes in 
33 days, was 6 penny weight 8 grains of the largeft, and 
28 grains of the fmalletft. 


The perfpiration of plants is afcribed to the expanfion of 
the air in the trachez, in confequence of being heeted. The 
abforption 
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abforption of moifture is owing to the contraction of the 
air in the fame veffels, which occafions the exterior -veffels 
todilate. Nowa potatoe kept in a cool cellar of uniform 
temperature cannot perfpire very freely ; and probably the 
fimilar roots, placed in water and expofed to changes of heet 
and cold in the open air would have thrown off by perfpi- 
ration, twenty times the quantity of water, which thofe did 
in the cellar. At the fame time, a vegetable confined to a 
dark room will flourifh but indifferently, as it is deprived 
of an effential part of its ‘food, -phlogifton. 


Whether this communication contains any thing new or 
fufficiently interefting to deferve the notice of the American 
Academy of Arts and Sciences, is left wholly for you to 
determin. All I know for certainty is that it proceeds from 
a fincere defire to ferve the agricultural intereft of my coun- 
try, and that I am, Sir, with great refpeét, 

your obedient and 
very humble fervant 
NOAH WEBSTER, ‘yun. 
Rev. Dr. WILLARD. 
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I. dn Account of an Uncommon Cafe of Emphyfema ; and of: 
an external Abfcefs whofe Contents were difcharged by cough- 
ing. By EDWARD AUGUSTUS HOLYOKE, ™. p. 
F. A. A. 


N Tuefday, July 15th, 1783,1 was defired by the gen- 
tleman who attended him, to. vifit a boy of about 
twelve months old, who he told me had been. moft feverely 
handled by a peripneumony for ten days ; but that a very 
uncommon tumour lately appearing upon the child, made 
him-defirous I fhould fee him. 


Upon viewing the patient, 1 found a large foft elaftick 
flatulent tumour, evidently crackling under the fingers when 
prefied upon, as tumours arifing from air in the cellular 
membrane, ufually do. This tumour fhewed itfelf all at once 
on the preceding evening, about feven or eight o'clock, as the 
child lay in its mother’s lap, during, a violent fit of cough- 
ing, on one fide of the neck, near the right mafford mufcle ; 
and by ten.o’clock, the next morning, when I firft faw it, it 
had fpread acrofs the neck, and up by the left ear, under 
the fcalp, fo as to cover the whole extent of the crotaphite 
mufcle on that fide ; on the left fide, it extended no further 
up than the ear; downwards, it {pread on the breaft below 
the paps on both fides, and to each axz//a, and was evident- 
ly increafing, efpecially upon coughing. 

The 








Cafe of Empbhyfema, &c. 187 


The pulfe was frequent, the flefh hot, the refpiration, 
deep, frequent, and laborious to a great degree ; the cough 
frequent and violent, and the mouth lined with apthe ; 
but none of thefe fymptoms were increafed (as_I was in- 
formed) fince the Emphyfema had taken place: The child 
appeared in the utmoft danger. 


About one o’clock the fame day, I faw the child again ; 
the fymptoms continued much the fame; but the flatus had 
{fpread on the left fide of the head up to the vertex; and 
farther down upon the breaft ; and farther round than the 
axille. 

The next morning, Wednefday the 16th, the Emphyfema 
occupied a larger {pace upon the the head, though chiefly on 
the left fide ftill ; had extended over both fcapule ; and had 
got further down on the breaft, and indeed covered the 
whole thorax on the forepart, and on the left fide pafled over 
the oblique abdominal mufcles down tothe groin. The 
child had now a more cadaverous look ; the hands were pur- 
plifh, and the pulfe plainly lower and more funk ; the dif- 
ficulty of breathing ftill kept up; and we expected he 


would foon expire. 


Thurfday 17th, a. m. Matters in much the fame fituation 
as yefterday, only the tumour now extended over both fides 
of the abdomen, but did not pafs over the rects mufcles, cov- 
ered almoft all the back, and on the head, had paffed over 
the vertex, and now covered the whole right fide. 


Friday 18th, the child ftill alive; the dy/pnaa, cough, &c. 


ftill continued. He had taken no medicine, for twenty four 
hours 
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hours paft, nor had fwallowed any thing but.a little drink.. 
The tumour now covered. the whole trunk, except a fmall 
area round the navel, anda narrow. ftripe.both above.and be- 
low it, upon the nea alba, which were free from all fwell- 
ing’; the whole neck was puffed up, and. the head under the 
hairy {talp every where, except the back part ; where the 
air-feems to have been prevented from infinuating itfelf, by 
the preflure of the head, as it lay upon the pillow ; the face 
was every where free, as alfo both the upper and lower 
limbs. ‘This evening the child died ; butto our great mor- 
tification, no perfuafions could prevail upon the mother, 
to permit the body to be infpected.. The appearance of the 
tumour unon the dead body, was much the fame the next 
morning, as it had been before death. 


To account for thofe uncommon. appearances, I think we 
muft fuppofe a communication fome where, between the 
cavity of the lungs, and the cellular membrane ; and as the 
firft appearance of Emphy/ema took place in the neck, upon 
a violent fit of coughing ; it feems highly probable that 
this communication was formed, by a rupture of the mem- 
branes of the a/pera arterta, fomewhere between its cartil- 
ages ;* and thus gave paflage to the air from the lungs into 
the adjacent cellular membrane, at every expiration; and 
as the cough was very violent, the air would at every fuch 
effort. more efpecially, be forcibly impelled through’ this 
opening, and .hus extend itfelf wherever this membrane ex- 

tended ; 


* Pofhibly a {mall abfcefs might be formed between thefe membranes, and fo by 
weakening them, occafion their burfting, upon a violent exertion in coughing, 
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tended; at firft indeed more rapidly, but ftill continue to 
extend, till the refiftance which the air met with, in paffing 
out at the opening, was equal to the force by which it was 
expelled from the ¢rachea in expiration or in coughing. 


This folution of thefe appearances cannot be afcertained,, 
as we were not. allowed to open.the body, and whether it 
will be thought admiffible I cannot determine; but as a- 
nother cafe which fell in my way not agreat while ago, 
may throw fome light upon this, I will take the liberty to. 
relate it. : 


A man about fifty three or fifty four years old, of a thin 
habit of body, labouring under a very bad cough, attended 
with a hectick fever, profufe fweats, &c. hada large tu- 
mour formed upon. the upper part of the thorax on the 
left fide, extending from the fhoulder,, all along the lower 
edge of the clavicle, to'the /fernum, about the breadth of a 
man’s hand. This tumour had all the appearance of a 


farge abfcefs ; it was accordingly treated as fuch, and fap- 


puration feemed to be coming on as ufual ; but on remov- 
ing the dreffings one day, ‘found the tumour (though the 
fkin remained whole) lefs prominent-to the eye, flabby to 
the touch, andthe pain and inftammation abated. I was 
now ata lofs what to make of the cafe, as the abfcefs feem- 
ed too far advanced to expeét’ difcuffion. While I was 
thinking of the matter, the patient afked me, ‘“‘ what could 
occafron that blubbering noife: (as he expreffed himfelf) in 
the fore?” Upon which, applying my ear near the part 


where he perceived the noife, I plainly heard a whizzing, and. 
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as he termed it, a blubbering noife at every breath, exactly 
refembling fuch as arifes from the rufhing of air through a 
fmall orifice. This orifice appeared to be juft under the 
left clavicle, but nearer tothe fhoulder than the /ernum. 
Upon viewing the part attentively, a {mall dilation and 
contraction was perceptible upon expiration and infpira- 
tion; and the part was evidently puffy and flatulent to the 
touch. At this time the cough was urgent, and the ex- | 
pectoration very copious. 


From this time, the tumour, inflammation, and hardnefs, 
fubfided ; the noife in breathing gradually leffened, till it 
ceafed; and by the affiftance of pectoral medicines, the 
bark, &c. the heétick and cough after a while left him; and 
with them the fweats, &c. his appetite returned, and he 
recovered his ftrength, though flowly ; and is at this time 
in tolerable health. 


In this cafe I think it certain that the inflammation pene- 
trated to the lungs, which no doubt adhered tothe pleura 
in this part; and the abfcefs burfting inwardly, the matter 
was difcharged through the trachea by the affiftance of the 
cough, which was at this time very conftant ; but the cavity 
of the lungs having now a communication with the cavity 
of the abfcefs, fome of the air from the lungs would pafs 
at every expiration into this cavity; but would not diffufe 
itfelf in the cellular membrane and produce general emphy- 
fema in this cafe, asin the cafe firft mentioned, probably 
becaufe, the inflammation of the cellular membrane, which 
furrounds all abfcefses, and limits their extent, muft have 
formed. 
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formed a barrier impenetrable by the air, as it rufhed out 
of the lungs into this cavity; and of courfe the whole of 
what was thrown into the cavity of the abfcefs at each ex- 
piration, would be drawn back again into the lungs, at 
the next infpiration, and thus the furrounding parts might 
efcape tumefaction: and this paffing and repafling of the 
air will fully account for the noife, which the patient com- 
plained of. 
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WI, Account of a Locked Faw. By AARON DEXTER, 
: M. D. F. A. A. 
Bofton, fFanuary 26th, 1790. 

SIR, ofton, Fanuary 2179 

BEG leave to prefent to the Academy, a particular hifto- 

ry of the unfortunate cafe of my friend, Dr. Edward 
Wyer.. It rarely happens, that the particular circumftanc- 
es attending the difeafe, with the full effect of applications, 
and a conftant variation of practice, as fymptoms appeared, 
can be attended to as was the cafe in this inftance: owing 
to his having no other nurfes than fuch phyficians, with 
his own affiftance, as were able to change the mode accord- 
ing to appearances. 


I prefume, it may give fome information to medical gen- 
tlemen, who have not had an opportunity of being witneff- 
es to fuch diftreffing fcenes. 

I am, with the greateft refpect, 
your moft obedient fervant, 
A. DEXTER. 


The Hon. James Bowporn E/7. 
Prefident of the A. A. S. ! 
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An Accurate Hiftory of a Locked Faw, from a wounded Mem- 
brane, that terminated fatally. 
Auguft 25th, 1789. 

EDWARD WYER, a gentleman of the medical pro- 
feffion, trod upon a fhingle nail, which paffed through his 
fhoe, into the ball of his left foot,-direétly over the tendon 
leading to the fecond toe. A few drops of blood followed. 
He applied only a little petrolium to the part. 

The next day, a flight lamenefs enfued, with naufea at 
the ftomach. The third day, it was apparently well; and 
he attended his ufual bufinefs without any regard to his foot. 

Sunday, September 7th, whilft at dinner, he obferved 
fome difficulty in fwallowing. Monday 8th, he perceived 
a confiderable ftiffnefsin the mufcles of his neck. On 
Tuefday the gth, it increafed, but not fo much as, to pre- 
vent his riding ten miles in the afternoon : and he conclud- 
ed, he was attacked with the mumps. He applied, in the 
evening, vol. linament to his neck and jaws. During 
the night, he was reftlefs; and after fleeping, repeatedly 
found, that he had bit his tongue. 

Wednefday morning the 10th, he perceived a ftiffnefs in 
his back, as though he had been fleeping on a board; and 
could fcarcely open his mouth. Upon his attempting to 
fpeak, or fwallow, fpafms feized his throat. At this time, 
he was fully convinced, that he had a locked jaw: and the 
affair of the nail was recolleéted, with all its circumftances. 

During the forenoon, his diforder increafed rapidly. At 
12 o'clock, a medical friend called on him by accident, he 
made an effort to fpeak, but.could not for fome.minutes. 

As 
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As foon as he was able, he related his cafe, and afked advice. 
They converfed on the feveral different remedies that have 
been recommended. Opium he conceived of no avail: he 
faid, that he had made patients under his care, eat it by the 
pound. The warm bath was mentioned; but he objected. 
He agreed, that a cold bath was the only thing that could 
fave him. Mercurial frictions were mentioned; but he 
would not confent ; and anfwered, that he had often tried 
them without any fort of advantage. He then recited the 
cafes in the 6th vol. of the London Medical Obfervations, 
proving the good effects of cold water; and, at the fame 
time, produced his own minutes of a cafe of a locked jaw, 
cured apparently by cold bathing ; which took place about 
twelve months before in a neighbouring town. 


On examining his foot, nothing was perceived but a very 
flight fpeck where the nail entered. There was no forenefs, 
tendernefs, or pain in that part, more than in any other. 
It’ was agreed to apply the cold bath immediately. He 
placed himfelf on a low ftool, naked ; and two buckets of 
cold water were thrown on his head: after which, he plac- 
ed himfelf between two blankets on his bed. An agreeable 
warmth foon took place; and he exprefled relief, from the 
application, particularly at his ftomach; and could fwallow 
better. 

The firft application was about 1 o'clock, in the afternoon ; 
and repeated exactly in the fame manner, four times. 


At 6 o'clock, he was evidently relieved. After the fourth 
bath, he rofe from the ftool, with great fatisfaction ; could 
{peak with eafe; and drink without difficulty. During the 
five hours, he took liberally of broth and:gruel. The fifth 

Aa bath 
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bath had a very different effect : it produced a_tremor, and 

great anxiety. Spafms attacked him more violently. than 
ever, particularly on the back of his neck ; which was em- 
brocated with oil of cloves, diluted with fpirits of wine. The 
fpafms were very violent alfoin the mufcles of his jaws. 
To prevent his mouth clofing completely, which he appre- 
hended, he had introduced a ftick between his teeth; and 
this was of great importance to him, during his life. At 
this time his foot was examined ; and the {peck taken out ; 
which did not fhew any trace of the nail under the fcarf 
fkin. A blifter, as {trong as could be made, was applied to 
the part: but he was utterly averfe to having the tendon ex- 
amined ; conceiving it too late to make any application to the 
part originally affected, as the difeafe had become general. 


He wifhed to have the fyftem fupported with wine, bark, 
and nourifhment. 

The bath of cold water was tried again, at 8 o'clock ; but. 
it evidently increafed his diforder ; and from that time, lie 
would never confent to its application. 


During the night, feveral enemas were adminiftered, of a 
{trong decottion of red bark, and fnake root. At his ufual 
bed time, an anodyne of two grains of opium was given 
him: he pafled a very reftlefs night. He foon found, that 
cold drinks produced lefs {pafm than warm ; which led him 
to take eve.y thing that he was able to fwallow, cold. 


Thurfday 11th, it was propofed to him, to pals a feton, 
covered with cantharides, under the fkin of the affeéted part. 
To this he confented, with a defign to inflame the part : 
but it produced no good effects ; it feemed rather to increafe 
his irritability. In the courfe of the day, three enemas were 
adminiftered of a deccétion of bark, as before. 


He 
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He had a great averfion to bark in any form, received in- 
to his ftomach ; as it generally, in health, produced naufea. 
The object of this application was to give tone to the fto- 
mach, prefuming that debility was the immediate effe& of 
the difeafe. 

The-gentlemen of the medical profeffion, who were pre- 
fent, fuggefted to him the ufe of the warm bath; as every 
other application had proved of little effeét : to this he con- 
fented. About 4 o'clock, in the afternoon, he was placed 
in a bathing machine, with water heated to go° of Fahren- 
heit’s thermometer, in which he remained feventeen minutes. 
It produced a good effect, in relaxing the mufcles in general, 
particularly of his body andarms. Growing faint, he was 
taken out; covered with flannel; and put on his bed. A 
moit profufe diaphorefis enfued ; and he felt fo much re- 
lieved, that he faid, he then had a fecret hope that he fhould 
recover: but, within an hour, on attempting to drink fome 
lemonade, his fpafms returned as violently as before, and 
more general; but feemed to remit at fhorter periods, 


At 8 o'clock, he was anxious to try the warm bath again ; 
and was placed in it as foon as poflible, but without any 
good effect. He could bear it but a few minutes, before he 
became faint; and fpafms attacked him in this fituation. 
He paffed a better night than he expected; and obtained 
fome fleep, by keeping his head accurately balanced. 


Friday 12th. This morning he feemed better ; his {pafms 
were not fo violent ; and he was much encouraged. A lax- 
ative enema was adminiftered; as nothing had _ pafled his 
bowels fince Wednefday morning. In the afternoon, {pafms 
returned more violent than ever, and more general, The 
warm 
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warm bath was again ufed, but without procuring any re+ 
lief: and he pafled a very diftreffing night. 


Saturday rath, a cathartick of calomel was propofed, 
which met his approbation. It is to be obferved that he 
now preferved his reafon entirely ; and was unfortunately 
able to judge for himfelf of his fituation, and the full effect 
of every application. He had, from the firft moment, con- 
fidered his cafe out of the reach of medical affiftance. 


This morning, electricity was propofed, which he approved: 
And fuch fparks were drawn as he was able to-bear, without 
producing fpafms,from the parts moft affected. The electrick 
fluid was paffed through him in various direétions, for 
about one hour. He thought himfelf calmer in confe- 
quence of the application; and paffed the day without violent 
fpafms. Electricity was repeated in the evening, but with- 
out any apparent effect. His fenfibility had. much: increafed 
fince Thurfday night. Conftant attention was neceflary 
from the phyfician, to keep-the mufcles exaétly balanced. 


In the evening, it was agreed to make ufe of mercurial 
frictions ; as there had been fome fimilar cafes related, in 
which this application had fucceeded. It was-ufed through 
the night very freely. A laxative enema was alfo admin- 
iftered without effe€t. His thirft was very great. From. 
9 o'clock in the evening, to 6 o’clock the next morning, he 
drank five pints of cold water, and as much lemonade. 


Sunday 13th. A difcharge from his bowels was produc- 
ed ; but was not confidered as fufficient. And ten grains of 
calomel were given him, with one hundred drops of lauda- 
num. He pafled-a tolerable day without any violent fpafms ; 
took but little food, as his ftomach naufeated-it ; but drank 
cold water and lemonade in large quantities. At 4 o’clock 


in 
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nr the afternoon, an enema was adminiftered of broth and 
half an ounce of Jaudanum. It was agreed to omit the 
mercurial frictions ; and keep him as quiet as poffible ; and 
to give him as much food as could be retained on his. ftom- 
ach, or by his bowels. The laudanum foon had an effect. 
At 5 o'clock, he lay quietly fleeping under its “influence. 
Appearances were favourable at this time, in the opinion 
of all the medical gentlemen prefent. He continued quiet, 
and flept eafy till ten o’clock ; when a laborious refpiration 
took place. An attempt to awake him was made without 
effect ; and the difficulty feemed to increafe very faft. He 
was then raifed up in his bed ;, and carried to a chair, with- 
out any figns of life, except an interrupted catching for 
breath, anda very feeble pulfe. The moft ftimulating 
volatiles were applied to his: mouth, nofe, temples, &c. with- 
out any effe6t. At 11 o'clock, his refpiration was fcarcely 
perceptible ; and his pulfe intermitted. He was laid on 
his bed as a dead man. Ina few minutes, his pulfe feemed 
more conneféted. He was raifed up on the fide of the bed ; 
and all the windows were opened ; and an enema was ad- 
miniftered of a folution of cathartick falts in {trong pepper- 
mint water ; which, in a.few minutes, operated very large- 
ly ; and part of the laudanum was evacuated. His refpira- 
tion gradually recovered ; and his pulfe rofe full. Thefe 


circumftances induced his medical attendants to repeat the: 


the enema as before ; at half paft 12. o'clock, he was: again 
placed in his bed, and breathed tolerably eafy ;. and. had. a 
copious involuntary difcharge.. The external ftimulating 
applications were continued ; and his fpafms returned in. a. 
flizht degree, juft fufficient to lock his jaws during their 
continuance. Every mufcle had been perfectly relaxed, 
{ince 
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fince 10 o'clock. His refpiration grew gradually bet- 
ter; and at 3 o’clock, he was able to fpeak ; and found 
to his great furprife, the mufcles of his- jaws relaxed, 
and as free from fpafm as he ever was. His thirft was_vio- 
lent : he drank from 3 o'clock to half paft 5, one quart of 
cold water, two quarts of lemonade, and a bottle of {pruce 
beer. After this he flept quietly half an hour. There 
feemed to be a fingular alteration, and he was very much 
elated ; and fully belfeved, that a complete crifis had taken 
place. He continued free from any fpafm, particularly in 
his jaws and neck, till feven o'clock in the morning. 


Monday 14th. At 8 o'clock his left leg and thigh were ex- 
tremely affected with fpafms. The violence and pain of them 
were fo great, that during three hours, he was, for the firft 
time, deprived of his reafon. At the intervals he begged for 
an enema of laudanum, asthe only thing that could fave 
him from the fevereft torture. Eleétricity was firft tried on 
the part, but without any effeét. Afterwards, an enema 
was given with one hundred drops of laudanum. The 
fpafms on the abdominal mufcles forced it from him imme- 
diately. His fenfibility was fo extremely increafed, that 
opening a door, walking in his room, or fpeaking louder 
than a whifper, would produce fpafms too diftreffing for 
language to exprefs. Soon after the glifter came from him, 
he had feveral free difcharges ; and a diarrhoea took place, 
which lafted through the day. In the evening, a julap of 
oil of cinnamon, and thirty drops of laudanum was given, 
which checked the difcharges ; but he paffed a very reftlefs 
night. Towards morning his fpafms relaxed,and he flept alittle. 


Tuefday 15th. This morning he feemed tolerably eafy. 
At 12 o'clock, a fpafm feized his diaphragm and lungs. 
Extreme 
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Extreme difficulty of refpiration came on. And he appeared 
to fink under his complaints ; took his leave of his family ; 
and made feveral arrangements refpeting his property, and his 
funeral, with great compofure : fatisfied that, from the parts 
attacked, it was impoffible for him to live but a few hours. 
Veficating tincture of cantharides was applied on his breaft ; 
and a tea fpoonful of Hoffman’s anodyne mineral water was 
given him, without any effect. When lite feemed juft quit- 
ting him, a large difcharge of flatus- from the inteftines, 
followed by a fetid difcharge of excrement, gave immediate 
relief. An enema of a folution of cathartick falts was ad- 
miniftered ; which gave him two difcharges. He feemed 
totally difappointed in being thus relieved ; and confidered 
it as a fingular medical change. 


At 7 o'clock in the evening, he took a large {poonful of 
Huxham’s tincture of bark, with two {poonsful of wine ; 
which proved very grateful. His pulfe was very feeble, but 
his fpafms feemed to have left him altogether. It was agreed, 
that he fhould repeat the laft mentioned medicine every hour. 
He afked for cold cider, which he found very grateful to 
his tafte. At 8 o’clotk, he repeated the tincture of bark and 
wine ; and afked to be turned in his bed, which was imme- 
diately done. He perceived a fpafm, and called for a pillow 
to raife his head a little ; which being placed agreeably to 
his_wifh, he (tretched himfelf out during the fpafm ; and 
his refpiration and pulfe ceafed inftantly, without the leaft 
emotion. The medical gentlemen, wha conftantly attended 
him, fuppofed that a fpafm feized his heart, which deprived 


him of life. 
Wednefday 
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‘Wednefday morning. As it had been invariably his re- 
queft, that, after his death, his foot might be examined, his 
family confented. The fkin and cellular membrane were 
removed ; and the nail could be traced to the fheath of the 
tendon, which was found to have been perforated; it did 
not enter the tendon ; but pafled by the fide of it to the pe- 
riofteum of the bone, which it had not affeéted. 


Under the tendon was a fmall cavity, about the fize of a 
pea, difcoloured throughout, with evident marks of previ- 
ous inflammation. 


The phalanx of the toe was taken of; but no further 
difcovery was made. From Wednefday, the 1oth of Sep- 
tember to his death, he never was without fome medical 
friend in his chamber. And from Friday morning, he had 
two, and frequently three or four with him, His fituation 
was fuch, that without fome perfon well acquainted with 


the profeffion, his diftrefs muft have been exceedingly in- 
creafed. 
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—DWRNSZ 


Obs. The “New method of working a Lunar Obfervation,” 
~ publifhed in the following Memoirs, was written several years 
ago, and before the publication of the tranfactions of the 
Royal Society for 1797, in which is inferted a method fome- 
what fimilar, invented by Mr. Mendoza y Rios. An appen- 
dix to the “ New Practical Navigator,” has lately been pub- 
lifhed, in which the corrections are all additive and the al 
work is fhorter. | 
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Ix common inftances of mortality, when a Father or 
a Friend returns to duft, wé do not take our final adieu, 
though the funeral rites be accomplifhed. Grief firft ad- 
mits, then invites confolation, from converfing on the 
lives of the deceafed: a recapitulation of their virtues 
and of their meritorious aétions is like Offian’s mufic, at 
once, ‘‘ pleafant and mournful to the foul.” 
WueEwn the Father of his Country; when a Nation’s 
Friend defcends to the Grave, it is fit that public com- 
memorations fhould mingle with private condolence: that 
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we fhould frequently recal to view his revered image, and 
repeat our votive honors to him, who was never weary in 
contributing to our happinefs. 

Wiru fuch impreffions, my literary Fathers and 
Friends, you have appointed this folemn meeting: with 
fuch impreflions only; could I prevail upon myfelf to at- 
tempt the tafk; which it has been your pleafure to affign 
to me. 

Deatu has frequently taken a diftinguifhed vitim 
from the circle of your affociation. You have mourn- 
ed the lofs of the venerable Bowporn, your rever- 
ed prefident, your liberal patron, the friend and pro- 
moter of all that was excellent and pure: the public 
{pirited, the munificent Hancock: the claffical, elo- 
quent Coorer: CLARKE, in whom fhone forth all the 
Beauties of Holinefs, whofe pious lips were “wet with 
Caftalian Dews:” Bevxnap, learned, devout, and unaf- 
fected, worthy of being the biographer of Wusurneron: 
Sumner, the cherifhed Ornament of the Commonwealth: 
to thefe, and many more of your beloved and refpected 
affociates you have bidden a fad farewel: they are remov- 
ed from your pleafant meetings to the cold and filent man- 
fions of the Grave. This day you lament the lofs of one, 
who was not indeed an attendant at your literary inter- 
views; but who was ftill moft dear: whofe benign and 
happy influences travelled to their object, unimpeded 
by diflance, like the mild and fteady beams of planetary 
light. 

“ Tuovu fleepeft the fleep of Death, but we are not 
‘“ unmindful of thee O! Achilles: in life and in death, 
thou art equally the objet of our regard and veneration.” 
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Thus fang the Grecian Bard, to footh the fhade of a 
Hero: with like affectionate reverence, with pious fenfi- 
bilities, do we cherifh thy memory, departed Wasuineron, 
and pay repeated vifits to thy Tomb. 

In contemplating a life, whofe maturer portion wag 
fo fingularly fplendent, we are naturally prompted to look 
back to its commencement. Correfponding to that con- 
fitency of characier, by which he was diftinguifhed, 
marks of fuperiority are imprinted on the very threfhold 
of his days. 

In the early dawn of manhood, delicate and im- 
portant public duties were committed to his charge. Then 
appeared fome of thofe heroic virtues, that prefaged his 
future greatnefs. Unfhaken fortitude, firm perfeverance, 
and found difcretion. Behold the intrepid meffenger pur- 
fuing his weary way through a pathlefs wildernefs. The 
affaults of the favage do not intimidate him:. the feveri- 
ties of winter do not arreft his progrefs. He returns 
in fafety and in honor: though Gallic artifice ftrewed 
his way with thorns: though the waters of the Allegany 
had well nigh extinguifhed his valued life, when their im- 
petuous current rolled over. his youthful head.* Tluftrious 
Man, then, as in all thy life, the confcious fatisfa€tion 
refulting from a faithful difcharge of duty, was thy fuffi- 
cient, thy beft reward:: but how might it have cheered 
thy exalted fpirit to have known, that far beyond the 
limits of thy long and arduous journey fhould extend an: 


* See his JOURNAL, publifhed in the Maffachufetts Magazine, .178q. . 
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Empire, which fhould acknowledge thee, as the moft 
diftinguifhed inftrument of its eftablifhment. 


Tue fame memorable ground next becomes the the- 
atre of his military achievements; and at the early age 
of twenty-feven, he has attracted the admiration of his 
Country and retired to his beloved refidence, with public 
teftimonials of their approbation and regard. 


AGRICULTURAL employments, domeftic endearments, 
and the difcharge of civic trufts dignify and adorn the 
next fifteen years of his interefting life. But not thefe 
alone. In that calm interval, when common minds might 
have been corrupted by indulgence, or benumbed with 
fatiety, the fuperior mind of Hasuincron was improving 
under the wholefome regimen of fyftematic difcipline. 
Faithful to the high obligations of truth and duty, faithful 
to himfelf, he ftudied the various relations, that bind the 
man and the citizen, and, in the fhade of peace and re- 
tirement, prefcribed to himfelf thofe rules and maxims of 
condué&t, on which was reared the lofty edifice of his 
fame. 

Wits correct and extenfive views of the rights and 
interefts of his country; with lively fenfibilities, when 
they were invaded or endangered, he had a jutt title to 
the high honor of convening with that illuftrious band of 
patriots and civilians, who compofed the firft national 
Council of United America. By that Council, faithful 
and intelligent, deeply impreffed’ with the mighty interefts 
intrufted to their care, and well apprized that the fate of 
their Country depended on their choice, he is unanimoufly 
appointed to command the feeble armies of an opprefled 
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people, againft the veteran arms of the firft European 
power. He fuffers himfelf to be advanced to that 
“* painful pre-eminence,” though his ftrong and compre- 
henfive mind could not have been unmindful of the vaft 
“* fea of troubles,” on which he was embarking. 


Wir# a lefs corre& fenfe of public duty, he might . 
have urged many claims to avoid the ponderous tafk ; 
and in a dubious conteft, multitudes from political opin- 
ion, and many, from an indulgent regard to an opulent and 
diftinguifhed citizen, would have dignified the cautious 
decifion, with the name of wifdom. He liftens to no fuch 
unworthy fuggeftion. He takes counfel with himfelf— 
He obeys the call of his Country—He haftens to the fcene 
of action; and at no period, perhaps, does his conduét 
appear more elevated and interefting, than at that im- 
preflive moment, when he placed himfelf at the head of 
his applauded band of undisciplined husbandmen, on yonder 
claffic plains. 

THE purity and magnanimity, manifefted by the 
acceptance of that arduous truft, taught his admiring 
country to expect, with firm reliance, that, with thofe 
hopeful pledges, were-aflociated all the protecting train 
of martial and of manly virtues. 

THose animating hopes were completely realized. 
Modelled by his great example, the camp became a fchool 
of virtue, as well as of military fcience. ‘There were 
feen unfhaken fidelity; unfullied honor; humane and 
focial fympathies ; pure love of country; refpec for the 
magiftracy, and reverence for the laws, He fuftained 
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the ftandard of American Liberty with energies fuited to 
her character: tempering authority with mildnefs, bravery 
with difcretion. 





Intrepid in danger, clement in victory, 
undifmayed by difafter, he bore the precious depofit 
through a long and perilous confli€t, animated by the ap- 
plaufes of a grateful country and the admiration of the 
World. 

Tue eventful occurrences, that developed his talents 
and his virtues, are too deeply impreffed upon the mem- 
ory of thofe whom I addrefs, to require a repetition. 
They were ftrongly affociated with all you held moft dear. 
Revolving years, life’s multiplied concerns, a long and 
‘happy participation of fucceeding peace and profperity, 
have not effaced them from your remembrance. And ye, 
ingenuous Youth, whofe exiftence commenced in the 
Ace of Wasuincton, who have feen only his fetting 
fun, in the mirror of hiftory you will behold the bright 
refletion of his merididnbeams. You will learn of your 
revered fires, how they were animated by their benign 
and cheering influence. Afkofthofe who bare you: they 
will tell you, how his guardian form difpelled diftreffing 
terrors, and protected by his arm, with what calm com- 
placence they watched your infant flumbers. 


Tue elevated fentiments and the expanded views, 
which infpired the mind of every active citizen, during 
the memorable conteft for Liberty and Independence, were 
not fatisfied with the firm purfuit, or the affured profpe& 
of thofe interefting objects. During a ftruggle for poli- 
tical exiftence, you ftudied the liberal embellifhments of 
a ftate, and like Piiny on Vesuvius, attended to the 
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purfuits of Science, undifmayed by the thunder and the 
ftorm, by which you were affailed. This literary eftab- 
lifhment was a child of the revolution. Europe beheld 
it with admiration. The friends of America contemplated 
it with delight. They confidered it as affording renewed 
evidence, that you were refolved on the attainment of 
Freedom, and were worthy of its enjoyment. 

Tue illuftrious Man, whofe lofs we now deplore, was 
among the firft of your elected affociates. It was a time 
of multiplied calamities. The military operations of the 
enemy were to be oppofed in five different ftates of the 
union. A mind occupied with fuch immenfe concerns, 
could not be expected to apply itfelf to the immediate 
objects of your inftitution. Yet he accepts your invitation ; 
looking forward, doubtlefs, to the happier days, when 
the arts of peace fhould fucceed the horrors of war. As 
the firft among the public charaters of the age; as the 
pride and defence of your’ country, he was entitled to 
the earlieft and moft refpe€tful expreffions of your atten- 
tion: but he was your afflociate by ftill more appropriate 
characters, by difpofitions and accomplifhments, altogether 
congenial to the nature and end of your inftitution: 

Ir is among the declared obje&s of your inquiry, to 
examine the various foils of the country, to afcertain 
their natural growths and the different methods’ of cul- 
ture: to promote and encourage agriculture, arts, man- 
ufactures and commerce: to cultivate the knowledge of 
the natural hiftory of the country, and ‘to: determine 
the ufes, to which its various ‘productions: may be ap~ 
plied.’ 
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Pursuits of this nature always commanded his 
attention, and to fome of them he was peculiarly at- 
tached. ‘They were frequently the topic of his converfa- 
tion, and the fubje@ of his. correfpondence, with ingen- 
ious and public fpirited men, in different parts of the 
world: 

With a mind well-fitted to acquire juft concep- 
tions on any fubje&, to which his attention was di- 
rected, he would, I am perfuaded, have been diftin- 
guifhed in the abftrufer branches of feience, if the courfe 
of life, which he had chofen, or to which he was im- 
pelied, had not been incompatible with the purfuit. In 
patient inveftigation, unwearied affiduity, and fy{tema- 
tic arrangement, he was excelled by none. The uni- 
form. fuccefs, which attended his. operations in military 
and political life, evinces great folidity of judgment: 
and he, who. could produce fuch correct and profper- 
ous refults, in the great affairs of a nation, fo liable to. 
be defeated or impeded, by the ever varying humours. 
and prejudices of men, with hke application, might 
have been equally diftinguifhed in the fteady regions of 
fcience, whofe permanent relations and conneéted truths, 
never fail to difclofe themfelves to induftrious refearch and. 
attentive contemplation. 

Bur though a man of contemplative habits, he was. 
ftill more fitted for action. It- became neceffary for the: 
repofe and happinefs of his country, that he fhould leave 
the asylum of his declining years. Obedient to that voice, 
which he could never hear but with veneration and Jove, 


he exchanges a retreat. which he had chofen with the 
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Jondest predilection, for the anxieties and toils of political 
elevation. How was he honored in the midft of the peo- 
ple, in coming forth from the fhades of his retirement. 
““ He was as the morning ftar in the midft of a cloud; 
“ and as the moon at the full; as the suv, fhining upon 
“‘ the temple of the Most HIGH; and as the rainbow, 
“ giving light in the bright cloud.’*— 

Tue duties of an employment, which is accepted 
with reluctance, are frequently difcharged with fymp- 
toms of wearinefs or difguft: but he engaged in the 
multiplied labours of his new and arduous ftation, as if 


it were the fond obje& of his choice; and though en-. 


joying a weight of character, which would peculiarly fa- 
cilitate his meafures, yet he difcovered a laudable folici- 
tude, that they fhould poffefs an intrinfic propriety, and 
conduéted himfelf with as much caution and circum- 


fpeCtion, as if he were for the firft time a_ candidate: 


for public favour. 

THE interefting objets of his care, and their dire& 
and intimate connexion with the folid intereft and perman- 
ent welfare of his country were indeed congenial to the 
beft wifhes of his heart, and fitted to relieve the una- 
voidable folicitudes of his ftation. To regard with com- 
prehenfive and equal eye the great aflemblage of com- 
munities and interefts over which he prefided: to fet- 
tle pure and folid foundations of national policy, con- 
fiftent with the eternal rules of order and right which 
Heaven has. ordained: to eftablifh public credit: to 
revive mutual confidence: to introduce with the native 
tribes on the frontiers, a fyftem, correfponding with the 


* ECCLESIASTICUS. 
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mild principles of religion and philanthropy: to provide 
for the national fecurity, by fuitable military eftablifh- 
ments: to found the fafety of the United States, on 
the bafis of fyftematic and folid arrangement: to guard 
againft infractions of the laws of nations: to main- 
tain a friendly intercourfe with foreign powers: to 
exhibit that ftability and wifdom in the public counfels, 
. which fhould be a juft ground of public confidence: to 
adopt meafures for the accomplifhment of our duties to 
the reft of the world, and create a capacity of exaCting 
from them the difcharge of their duties towards us: 
to maintain to the United States their due rank among 
the nations of the Earth: to vindicate the majefty of 
the laws, againft violence and infurreCtion: to. turn 
the machinations of the wicked to the confirming of. the 
conftitution: toextinguifh the caufes of external differences, 
en terms. compatible with national rights and national 
honor: to mingle in the operations of government every 
degree of moderation and tendernefs, which national 
juftice, dignity and fafety might permit, and to exemplify. 
the pre-eminence of a free government, by all. the attri-~ 
butes, which might win the affections of its citizens and: 
command the refpeé& of the world.*—Thefe were the 
momentous purfuits, which occupied his elevated mind, 
and engaged his warmeft affeCtiens: for thefe purpofes, 
he invited the aid and co-operation of the enlightened 
counfels of the Union; and, in fpite of the petulance 
of oppofition,;. or the effufions of faCtion, his profperous 


* See WasHINGTON’s Speeches to Congrefs, from which the above 


fummary of his prefidential-purfuits is fele€ted, with little variation from his ' 
own impreffive language.. 
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country and its grateful inhabitants, will teftify that 
they have been accomplifhed. 

WitH views and occupations, fo comprehenfive 
and elevated, he did not lofe fight of Learning and of the 
rts. “There is nothing,” faid he, (in his addrefs to 
the firft congrefs) “ that can better deferve your attentive 
** patronage, than the promotion of Science and Literature. 
“‘ Knowledge is in every country, the fureft bafis of public 
‘“ happinefs. In ove, in which the meafures of government 
“* receive their impreffion fo immediately from the fenfe of 
‘“‘ the community, it is proportionably effential.’ ‘To the 
Truftees and Faculty of the Univerfity of Pennfylvania, 
in. reply to their refpectful addrefs, he acknowledges 
himfelf gratified 7m being considered, by the patrons of 
Iiterature, as one of their number; being fully apprized 
of the influence which sound learning has on religion and 
manners, on government, liberty and laws; and exprefling 
his confidence that the same unremitting exertions, which 
under all the blasting storms of war, caused the arts and 
sctences to flourish in America, would bring them nearer to 
maturity, when invigorated by the milder rays of peace. To 
the Univerfity of Harvard, he communicates Ars sincere 
satisfaction tn learning the flourtshing state of their literary 
republic. Unacquainted, he adds, with the expresston of 
sentiments which I do not feel, you will do me justice in 
believing, confidently, in my disposition to promote the inte- 
rests of science and true religion. 

His clofing addrefs to Congrefs is enriched with 
like paternal fentiments; and at a more folemn moment, 
when completing the laft arrangement of his terreftrial 
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concerns, he makes careful provifion for a_ literary 
eftablifhment which he had before emphatically recom- 
mended ; appropriating to the inftitution of a NaTIONAL 
University a very liberal donation, which his native 
ftate, as an expreffion of their grateful fenfe of his 
fervices, had placed at his difpofal. 


Turse expreffions of his fentiments and views 
indicate the character, which he would probably prefer.to 
fuftain. Not merely that of a warrior, or ftatefman ; but 
as the enlightened friend of man, and all his beft en- 
joyments: the advocate of religion: the fupporter of 
virtue: and, to adopt the language of your charter, 
the cultivator or patron of ‘“‘ every art and fcience which 
‘“‘ may tend to advance the intereft, dignity and happinefs 
“of a free, independent and virtuous people.” 


Tue artift who executed the ftatue which adorns 
the capital of Virginia, had juft conceptions of the moft 
appropriate character and-attitude. Its fimple costume, is 
well adapted to defignate the foundér-and defender of 
American Liberty: the protetor of agriculture: the 
teprefentative of a happy and peaceful nation.* 


Ir would require little aid from the imagination, to 
render the fignificant emblem of. your fociety an apt 
memorial of your late illuftrious affociate. Let MINERVa, 
with the fpear and fhield; reprefent his venerable form, 
The implements of hufbandry, the hill crowned with 
oaks, and the field of native grain, indicate his favorite 
employment. ‘The rifing city, the inftruments of phi- 
lofophy, the approaching fhip, and the fun above the 
cloud, are lively images of the benign and happy influ- 


* Anecdotes of the Sculptor Houpon. Month. Mag. Sept. 1792. 
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ence of his life, on commerce and the arts, and_ the 
advancing greatnefs of his country. 


WHILE contemplating the charafer of Wasuincron, 
in a literary point of view, I muft not omit to confider 
his ftyle. It is diftinguifhed for purity, propriety, and 
precifion ; and fome of the moft correct philologifts have 
pronounced, that moft of the qualities of a good flyle 
are united in his compofitions. In his letters he is plain: 
in his public addreffes elegant: in all he is correét, 
exprefling in a {mall compafs his clear conceptions, with- 
out tirefome verbofity, or any parade of ornament. In 
attending to what has-fallen from his. pen, the connexion 
between modes of thinking and writing; between cha- 
racter and compofition is apparent. His writings are 
marked with the ftrong and pleafing features of fincerity, 
fimplicity and dignity. 

Ir is the complaint of Livy, that eulogies, though 
an ufeful incitement to great and virtuous actions, tend 
to corrupt. the truth of: hiftory. In this regard, I have 
no apprehenfions. Ihave afcribed no excellencies: to the 
elevated character, which 1 have attempted to iketch, 
that you are not. witneffes he poffeffed: but I fenfibly 
feel, how imperfect will be the picture, which I fhall. 
have exhibited. With great fincerity, fhall I adopt the 
suspensive inscription of the Grecian artifts, exprefling 
that they were employed in the execution of fuch a 
ftatue or picture,. rather than that they had in any degree. 


finifhed it *. 


* Harris’s HERMES. . 
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An admired writer, fpeaking of the cafual refem- 
blances of perfons and things, obferves that in the revo- 
lution of ages, the wheels of Fortune, will after a 
long interval run in the fame track. I addrefs myfelf to 
men, to whom the tranfa@tions of paft ages are familiar, 
who have been accuftomed to examine and to eftimate 
the fplendid characters that have attracted the attention 
of the world. Permit me to inquire if you have found 
the man, who in merit and in fame, in all the genuine 
ingredierits of true glory and folid happinefs, can be 
compared with our lamented Cure r. 

Tuat rafhnefs and excefs, which tarnifh the fame 
of Macedonias Madman and the Swede, appear in many 
of the heroes of ancient and modern ftory. Some 
unworthy propenfity, or fome unhappy error is perceived 
amidft all the effulgence of their glory. Pompey could 
win the affections of the fenate and the people of Rome, 
by difbanding his victorious armies and reafluming the 
humble air and deportment of a private citizen: but 
he could alfo defcend to corrupt the people with money ; 
to employ the vileft citizens "to embarrafs the magiftrates 
in the execution of their functions, that his interpofition 
might be rendered neceflary by commotion: verifying 
the juftice of the remark, that he could not refolve to 
ufurp power, but would have been glad to have had 
it tendered to him as a gift *. 


Tue celebrated reign of the philofophic emperor 
Marcus Antoninus is clouded by the indifcreet adoption 
of ComMopvus, and his too great indulgence of the 
*. Montefq; Grand. & Decad.. &c. 
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infamous Faustina; by the elevation of her lovers 
to pofts of honor; by decreeing her deification, and 
requiring the youth of Rome to pay their vows before 
her altars. : 


To the firt Perer of Ruffia, the title of Great 
has been more ‘permanent, than in moft inftances, in 
which it has been affumed or beftowed: but we are 
fhocked at the recorded inftances of his cruelties, and he 
is quoted by a celebrated theorift,* to exemplify the 
exiftence of public fpirit, without the fpirit of huma- 
nity. 

Vicror AMapevus, with apparent magnanimity, 
refigned his crown to his fon, and fought the placid 
enjoyments of privacy and retreat. But his retirement 
became irkfome to him: he languifhed for the re- 
enjoyment of power, caballed againft his fon and ended 
his days in a prifon. 

A Louis xiv. anda Freperic, with all the fplen- 
dor of their lives, died without exciting any regrets : 
anda Marvzoroucn, famed for his confummate prud- 
ence, as well as for his military achievements, was 
accufed of the meannefs of avarice, and of protracting 
a fanguinary war for the enlargement of property and 
power. 

Ir I were to fele&t the charafter, among the great 
men of antiquity, exhibiting the neareft refemblance 
to WASHINGTON, it would be TiIMoLEON ; memorable 
for the defence and deliverance of Sicr/y, from exter- 
nal and internal foes; for the eftablifhment of civility 
and order; and for the quiet enjoyment, to a revered 


* AnAM SMITH’s THEORY OF MoRAL SENTIMENTS. 
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and honorable old age, of the rewards of his «virtuous 
labors, in the bofom of a grateful people. To that de- 
gree did he enjoy the affection of the Sicilians, fays his 
biographer, that no war feemed concluded, no laws 
enacted, no political regulation made in a proper man- 
ner, unlefs revifed and touched by him. He was the 
mafter-builder who put the laft hand to the work, and 
beftowed upon it a happy elegance and perfection ; 
though at that time Greece boafted a number of great 
men, whofe achievements were highly diftinguithed. 
TimMoTHEuS,AGESILAUS,PELOPIDASandEPAMINONDAS, 
(the laft of whom TiMoLeEon principally vied with in 
the race of glory) yet in this they differ from TIMoLzon, 
that we difcover in their actions a certain labor and 
effort which diminifhes their luftre, and fome of them 
afforded room for cenfure, and were followed by repent- 
ance or remorfe. 


His trophies coft his fellow citizens no tears, nor 
put any of them in mourning; and yet, in lefs than 
eight years he delivered StciLy from its inteftine miferies 
and diftempers, and reftored it to the native inhabitants, 
His military labors finifhed, he returned to Syracuse, 
and laid down his command; excufing himfelf to the 
people from any further fervice, as he had brought their 
affairs to a happy conclufion. His old age was cherifhed, 
as that of a common father. He died of a flight illnefs, 
co-operating ‘vith length of years. His funeral was 
attended -by-many thoufands of men and women, crowned 
with garlands, and clothed in white. The lamentations 
mingled with the praifes of the deceafed, evinced that 
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the honors paid him was not a matter of courfe, or in 
compliance with a duty enjoined, but the teftimony 
of real forrow and fincere affection *. 


In this defcription; the analogy, which I have 
fuggefted is apparent. In other particulars, there is no 
refemblance. "TI1MOLEON was a foreigner in SicILy. 
Wasnincton had the fupreme fatisfaGtion of imbibing 
and difplaying all his virtues and talents, in his own 
beloved country. As if to exemplify his own fage 
reflefions upon the inexpediency of foreign education 
and accomplifhments for an American. citizen, he like 


‘* The tall maft that bears our Flag: omhigh,,. 
* Grew in OUR SOIL and ripen’d in OUR SKY.” t 


TIMOLEON. was: long wretched, if not guilty in 
the death of his brother, and was a prey to forrow and 
remorfe for the fpace of twenty years. No baleful 
domeftic occurrence darkened the days of Wusuineron. 
Troubles and anxieties, infeparable from the cup of life, 
doubtlefs: affailed him; but thofe he fuftained with dig- 
nity and equanimity.. 

TIMOLEON. was cenfurable in caufing the condemna- 
tion and the death of the wife and daughter of IceTas. 

Tue tender fympathies of humanity were always 
cherifhed in the breaft of Wasuineron; and in a war 
peculiarly tending to kindle and inflame the human 
paffions, he is chargeable with no inftance of cruelty or 
revenge. 


* PLuTtTarcn’s Lire or TIMOLEON. 
+ J. ALLEN’s PoEMs. 
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TimMoLeoNn was blind and helplefs in his old age, 
and the refpect with which he was regarded was mingled 
with pity; reminding us of Lucan’s image of an aged 
tree, cafting a fhade only by its trunk. The declining 
years of Wasuineron were without apparent decay. He 
feemed like the mountain oak; and to the laft, we 
looked for fhelter beneath its branches, again{t the im- 
pending ftorm. 


In ftudying the charater of Wasuineron, we cannot 
refrain inquiring, by what principles or motives he was 
thus uniformly fwayed to the practice of virtue and the 
fteady purfuit of excellence. Much doubtlefs was due 
to his habitual refpe&t for the approbation and efteem of 
his fellow citizens: and in attributing the formation of 
his character and fame, in any degree, to this fource, 
we pay a juit tribute to his countrymen, a tribute, which 
he was ever prompt to beftow. It was owing to their 
steady and strenuous support, he acknowledges, that he 
did not suk under the oppression which occafionally affailed 
him. ‘ Pofterity,” faid he, “ will regard with admiration 
“and gratitude the patience, perfeverance, and valor, 
“which achieved our revolution: they will cherifh the 
‘“ remembrance of virtues, which had but few parallels 
‘‘in former times, and which will add new luftre to the 
“ moft fplendid pages of hiftory*.’—On fuch expreffions, 
he appears to dwell with delight. Thus did Pyreruvus 
acknowledge his obligations to the Eptrots, when honored 
by them with the nameoftheEacie. Jf LamanEacue, 


* Answer to the PeopLe of SoutnH CAROLINA, 1790. 





faid he, zt ts upon your arms—upon your wings that I have 
risen. 

To this motive was added that delicate and refined 
MORAL SENSE, which is the guardian and proterefs 
of all the virtues: which forbids committing any thing 
bafe or unworthy ; any thing unbecoming the dignity 
of man, a due reverence for himfelf, and the rank he 
holds in the fcale of rational beings. 


But above all, he was influenced by the more 
permanent and operative principle of Religion: by 
the firm and aétive perfuafion of an szi-seEING, 4LL- 
powerrut Deiry: by the high confcioufnefs of future 
accountability and the affured hope and profpectt of 
Immortality. Contrafting his fublime example, founded 
on fuch a bafis, with the tribe of infidel heroes, who 
have lately appeared on the bloody theatre of Evroper, 
we cannot but apply the impreflive language of a fober 
and intelligent heathen. ‘“ Earthquakes, lightning, ftorms 
“and torrents have an amazing power: but as. for 
“ Justice nothing participates of THaT, without thinking 
“and reafoning upon Gop.” | 

Sounp fcience will ever be found promotive of 
rational religion and the folid interefts of the Common- 
wealth: but there is a depro-y of false knowledge, which 
is akin to impiety, and faps the compacted fabric of 
focial order. It is thus in the political fyftem. The mild 
and lovely form of rruvz LisErry, is oppofed by a 
harlot bluftering counterfeit. : 

Ir is the pride of this Society, it is the glory and 
felicity of the Nation, to have at their head a Man, to 
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whoin the knowledge and the practice of the Goon and 
the TRUve are perfeCly familiar: whom no falfe theories 
can delude, no deceptive inticements feduce, no demons 
of mifchief difmay. 


Unper fuch aufpices, you will walk fafely and 
fuccefsfully : preferring the fober paths of pradticable 
good to the brilliant allurements of feductive unfubftantial 
novelties: adhering to old and approved truths, while 
indulging in new inquiries: folicitous for improvement, 
but ftill retaining a juft reverence for the approved 
maxims of ancient prudence. Let us hope that the cafuai 
abufes of Science, or the exentricities of fome of its 
profeffors, will not impede its cultivation and encourage- 
ment. Falfe philofophy is indeed the deceitful Dexitan, 
which will enervate and corrupt the ftrongeft eftablifhments 
and deliver them nervelefs, and refiftlefs, to the Phd/isiines 
of Infidelity, the Lords of Anarchy and Mifrule: but 
found Science, with rational Religion, will be the firm fup- 
porters of the Magiftracy to the lateft time; as Aaron 
and Hour fuftained the hand of Mosgs, watz/ the going 
down of the sun. 
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few Method of Working a LUNAR OBSERVATION, 
by NATHANIEL BOWDITCH, A.AS. 


V arious methods have been propofed for calcu- 
lating the correct diftance of the fun or ftar from the moon, 
their apparent diftance and altitudes being given: The eafieft 
manner is by Shepard’s Parallatic Tables ; but, as they cannot 
eafily be procured, it is more common to calculate them by 
Lyon’s, Witchel’s, Danthorne’s, or Crofwell’s methods. The 
chief advantage of the two laft is, that there is no difference of 
cafes ; but the logarithms mutt be obtained to great exactnefs, 
to fix places of figures, by proportioning for the odd feconds. 
Lyon’s and Witchel’s methods do not labour under thefe dif- 
advantages, as the logarithms need be taken to only four places 
of figures, and it is fufficiently exact to take them to the neareft 
minute ; but there are fo many different ways of applying the 
corrections, particularly in Lyon’s method, that learners, in 
general, find the rules very difficult. 'To remedy which, the 
following rule is propofed, which, in a degree, unites the advan- 
tages of the former, without labouring under their difadvan- 
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tages ; it not being neceflary to take the logarithms to miore 
than four places of figures, and to the neareft minute; and 
there is no difference of cafes, the corre¢tions being always ap- 
plied in the fame manner, whatever may be the diftance and 
altitudes. 


RULE. 

From the proportional logarithm of the moon’s horizontal 
parallax, (found in Tab. XIII. Mafkelyne’s Requifite Tables, or 
Tab. LX. of tenth edition of Hamilton Moore’s Epitome) its 
index being increafed by 10, fubtract the log: fine of the moon’s 
zenith diftance, and the remainder is the prop. log. of her par- 
allax in altitude; from which, fubtracting her refraction, the 
remainder will be the correction of the moon’s altitude. 


From the fun’s refraction (Tab. I. Req. Tab.) take his par- 
allax (Tab. III. ib.) the remainder will be the correction of the 
fun’s altitude. 


The ftar’s refraction (Tab. I. Req. Tab.) is its correction 
in altitude. 


Add together the fun’s zenith diftance, the moon’s zenith 
diftance, and the apparent diftance of the fun and moon, and 
note the half fum_ of thefe three numbers. 


To the conftant logarithm 9.6990 add the cofecant of the half 
fum and the fine of the apparent diftance; the fum, rejecting 


20 in the index, will be a referved logarithm, 


2 To 
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To this referved logarithm, add the fine of the fun’s zenith 
diftance, the cofecant of the differeuce between the moon’s 
zenith diftance and the half fum, and the prop. log. of the cor- 
rection of the fun’s altitude ; the fum, rejecting 30 in the index, 
will be the prop. log. of the firft correction. 


To the referved logarithm add the fine of the moon’s zenith 
diftance, the cofecant of the difference between the ftar’s zenith 
diftance and the half fum, and the prop. log. of the correction 
of the moon’s altitude ; the fum, rejeCting 30 in the index, will 
be the prop. log. of the fecond correction. 


Then to the apparent diftance, add the correction of the 
moon’s altitude, and the firft correction, and fubtraét the fum of 


the fecond correction, and the correction of the fun’s altitude ; 
the remainder will be the moon’s diftance corrected. 


Take the difference between the correction of the moon’s alti- 
tude and the fecond corre¢tion, and with that, enter in the fide 
column of Tab. XIII. (of Req. Tab. or Tab. X. Ham. Moore) 
and under the corrected diftance, take out the correfponding 
number of feconds, which referve. Under the fame diftance, 
and oppofite the correction of the moon’s altitude, take out the 
number of feconds ; the difference between this and the num- 
ber of feconds above referved, muft be added to the correéted 
diftance, when lefs than go degrees, but fubtracted when greater 
than go; the fum or difference will be the true diftance. 


The 
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The rule is the fame for a ftar and the moon, as for the fun 
and moon, only in the rule, the word ftar is to be read inftead 


of fun. 


Prop. log. moon’s hor, par, 
Sine ) zen. diff. 


EXAMPLE. 
Given apparent central diftance of moon and ftar 34° 25’ 42’, 
moon’s zenith diftance 27° 18’, {tar’s zenith diftance 60° 14’, 


prop. log. of moon’s horizontal parallax 4741: Required 
the corrected diftance. 


10.4741 
9.6615 


—-e~7"___ 


Prop. log. ) corr.in par. 27 42" 8126 





) Refraction, © 29 
Corr. ) altitude, 27 13 


#* Refraction or correction, 


Conftant logarithm, 
4 Sum, 60 59 Cofecant, 
Appar. dift. 34 26 Sine, 


Referved logarithm 
* Zen. dift. 60 14 _~—sC ine, 


$ Sum —) zen. dift. 33 41 Cofec. 





Correct. ¥% alt. 1! 39" Pro. log. 2.0378 





xf Correction, 3! 16’ Pro, log. 1.7420 


Apparent diftance, 
Ad Correct. > alt. 
if Correction, 


Correct. x alt. 1/ 39” 
Subtrak& 
. fa Correction, 2! rt 


Add correction from Tab, XIIL 


Correct diftance, 





* Zenith diftance, 60 14 

) Zenith diftance, 27 18 
Appareat diftance, 34 26 
Sum)rza 58 

$Sum 60 59 

%¥ Sum — ) zenith diftance, 33 45 
$ Sum — * zenith diftance, OQ 45 
9.5097 

D Zen. dift. 27 18 Sine, 9.6615 


4 Sum— zen. dift.o 45 Cofec. 11.8830 
Correct. D alt. 27’ 13” Pro. log. 0.8204 


| 


ad Correction, 2 24” Pro. log. 1.8746 
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The foregoing directions will give the correct diftance fuf- 
ficiently near for any nautical purpofe whatever ; but, if the 
diftance were wanted correct to the neareft fecond, allowance 
ought to be made for the different temperature of the air, de- 
noted by the Thermometer and Barometer, as it affects the 
refraction. A fourth correction ought alfo to be Nii which 
ad be found as follows. 


Take the difference between the firft correction and the cor- 
rection of the fun’s altitude, which call S. and the difference 
between the fecond correétion and the correction of the moon’s 
altitude which call M. then add together, (1.) Half the fum of 
the prop. logs. of the fum and difference of the correction of the 
fun’s altitude and correction S, (2.) Half the fum of the prop. 
logs. of the fum and difference of the correction of the moon’s 
altitude and correction M. (3.) The log. fine of the corrected 
diftance. (4.) And the conftant logarithm 9.5029. The fum 
of thefe four logs. rejecting 20.1n the index, will be the prop. 
log. of this correction, exprefled in feconds and thirds ; which, 
being added to the corrected diftance, gives the true diftance ; 
but this cofre€tion never amounts to more than a few feconds, 
and is always neglected. 


Demonftration of the Rule given for working a Lunar Obfervation. 


LET Z (Plate I. fig. 1.) be the zenith, Zs $,Z M m be two 
vertical circles, in which let S be the true, s the apparent place 
of the fun, and M the true, m the apparent place of the moon. 


Z sand Z m the apparent, and Z §, Z M the true zenith dif- 
tances, 





5 Te: 























<a =a = ~ 


= 


ES NEw 
at Soe. ea 
eee 


oye» 
=" 3 "2 
Pi a a ey 








6 ASTRONOMICAL anp 


tances,S Mands m the true and apparent diftances refpedtively. 


From Sand Mon ms let fall the perpendiculars Ss, M R form- 


ing the right angled triangles Ss 7, M4 R m,in which the angles 
at s and m are ref{pectively equal to the angles Z sm, Z ms, then 
Rr = ms F sr + Rm, the upper fign being ufed for the cor- 
rections s7, Rm, or the lower, according as the angles at 
s and m are refpectively greater or lefs than go degrees. It is 
in finding fubftitutes for thefe corrections s 7, R m that our 
method differs from others ; for after the value of Rr is ob- 
tained, from ‘Tab. XIII. of Req. Tables, as in Lyon’s method, 
we find the difference between the arches r R and r M, which 
being applied, gives rM; afterwards, if you think proper, 
you may apply our fourth correction, which is equal to the 
difference between Mr and MS, and is the fame as the 
fourth correction of Lyon’s ; and you will have the true dif- 
tance MS. Thefe two laft corrections, as well as the rule 
for finding Ss and Mm, being the fame, as in Lyon’s or 
Witchel’s method, require no new demonttration, but the 
other part, depending on the corrections s 7, Rm may be de-~ 
monftrated in the following manner ; 


On the center C defcribe a femicircle B D J, (Plate I. fig. 2.) 
on which take the arc BD = angle ats. Join 4D, and 
from C on it let fall the perpendicular C F, then from the 
fimilar triangles 4 F C, AED we have 4 F (=i: AD= 
cofine }arch BD): AC (1):: AE (=1+4 cofine BD): AD 

= 2cofine + arch BD) in which, as above, the upper fign 1s 


to be ufed, when BD or the angle s is more than go degrees, 
and 
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and the lower when lefs. Therefore, 
2 


i + cofine angle at s = cof. 3: angle ats = Ss z SY 
2S s 
(becaufe of the right angled triangle Sr s) and in logar- 








ithms, 2 X log. cofine : angle at s = log. Ss = eee log. S s 
+ log. 2: but by common fpherics 2 log. cofine : angle s 
= log. cofecant Zs + log. cofecant s m + log. fine + fum three 





fides Zs, 5m, Z m, + log. fine + fum three fides — fide Z m, 
which is therefore = log. Ss 7 s r — log. Ss —log. 2; whence 
log. Ss Zsr, = logs Ss + log. 2 + log. cofec. Zs + log. 





cofec. 5 m + log. fine } fum three fides + log. fine : fum — Z m, 
or by ufing proportional logarithms, prop. log. Ssqsr = pr. 
log. S s — log. 2 (or + 9.6990) — log. cofec. Zs (or + log. 
fine Zs) —log. cofec. s m (or + log. fine s m) — log. fine + fum 





or (+ log. cofec. + fum) — log. fine + fum — Z m (or + log. 





cofec. } fum — Z m) but our referved log. is = 9.6990 + 
cofec. + fum + fine sm, therefore § s 7 sr = referved log. + 





log. cofec. Zs + log. cofec. t fum — Zm + prop. log. Ss, 
but thefe numbers are exa¢tly the fame as thofe made ufe of 
for finding our firft correction ; therefore Ss [ sr = 1ft cor- 
rection. In the fame manner it may be proved, that Mm > 
mR = 2d correction. Confequently, ms + corredtion » alt. 
(Mm) + 1ft correction (or + Ss 4 sr) —cor. # alt. (or — 
Ss) — 2d correction (or — Mm +mR) =mspsrtmR= 
Rr as was fhewn on laft page, which proves that our 1ft and 
2d corrections, applied according to our rules, will give the 
value of Rr required, 
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Appendix to the Method of working a Lunar Objervation. 


TO fimplify the calculations of a Lunar Obfervation, fome 
fmall additions may be made in the tables of Logarithmic 
fines, which will confiderably facilitate the work, 


In the firft place, when regulating a timepiece, by means of 
an altitude of the Sun or other object, the common rule for 
finding the apparent time gives the cofine of half the hour an- 
gle; from which the angle itfelf is found and doubled, and 
generally (by feamen) turned into time, by means of a table cal- 
culated for that purpofe, All this may be avoided by putting 
the correfponding time in the fide columns of the table of fines 
(the margin of thefe tables being generally wide enough for 
that purpofe.) Adjoined is an example of the table for 21 
degrees: at the top they are all marked P. M, at the bottom, 
A. M. fo that if the log. cofine was 9.96991, by infpection, we 
fhould immediately find, that the time in the fide column 
correfponding, was 2" 48’ 40’ P.M, whichis the time from 
pafling the meridian of the object, If the logarithm was 
9.55597, the cofine would be at bottom, and the time corref- 
ponding 2° 48’ 40’, is to be fubtraéted from 12" to obtain the 
time from paffing the meridian of the object. Thefe tables 
may be tkus marked in three or four hours, nothing can be 
more fimple than the method of doing it, as it requires only a 
conftant addition of 8” for every minute of the circle. 


Again, in all the tables of fines, which I have feen, the de- 
grees are only marked from o to go: Now, it often occurs in 
finding 
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iinding the apparent time, fun’s azimuth, &c. that the degrees, 
whofe logarithms are wanted, exceed go; in which cafe, the 
common method is to fubtract it from 180, and make ufe of 


To 
avoid this fubtrac- 
tion, the degrees a- 


the remainder. 


bove go to 134 may 
be marked at the left 
hand column of the 
bottom of the table ; 
and from 135 to 179 
at the right hand col- 
umn of the top of 
the table; the num- 
bers to be marked 
down, being the dif- 
ference between the 
printed numbers and 
179: as in the exam- 
ple, 158 is the dif- 
ference between 179 
and 21; and 111 is 
the 
tween 179 and 68, 


difference be- 


the odd minutes 
mutt be found in the 


column directly a- 
bove or below where 










































































2 Hours P.M. 21 Degrees. 158 
J eee M) Sine. | Cofine || ‘Tang. /Cotan. Secant. ; Cofec. | 
2 48 : ° 60 
I 59 
16/2 58 
24) 3 57 
33| 4 55) 
4°} 519-55597|9-96991 55: 
48) 6 54 
56) 7 53 
49 4| 8 52 
12/9 51 
20/20 So 
28 ‘nx m 
3612 48 
44 |T3 47 
ai 
yo *Og 3 
4§ 
8'16 44 
16 17 43 
24 13} 42 
32 19 41 
4° 20) 40) 
&e. ec. i XA 
54 045 5 
8 46 14 
16 47 3 
24 48 (2 
32 49 tl 
4° 5° 10) 
48 \5x 9 
56 \52 8 
55 4/53 y 
12\54 
20155 5 
28 |56 4 
36 57 3 
44\58 2 
5259 ‘. 
256 Oj60 C 
| Cofine. | Sine. ||Cotan.| Tang. |} Cofec./Secant.|M 
































2 Hours A.M. 111 


68 Degrees. 


the number of degrees are marked; thus the fine of 111° 5’ is 


C 





9.96991, 
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9.96991, and the fine of 158° 55’ is 9.55597. Thefe numbers 
may be marked through the whole table in 15 or 20 minutes. 
I have marked fome requifite tables in this manner, and find 
it fimplifies the calculations to young calculators. 


In general three obfervers are required to make the requifite 
obfervations for determining the longitude ; one to meafure 
the diftance of the two bodies, the other two to take their al- 
titudes. If the altitudes were not obferved, it has been cuf- 
tomary to calculate them, by means of the given time of obfer- 
vation, the latitude of the place, declinations and right afcen- 
fions of the objeéts, which are found from the nautical alma- 
nacs. ‘This calculation for the ftars and moon is lengthy, and 
is alfo liable to fome error, on account of the uncertainty of the 
fhip’s longitude, which will alter the numbers taken from the 
ephemeris. The following method I have made ufe of, for a 
long time, to fimplify the work, and I have lately obferved that 
Mr. Vince, in his new fyftem of aftronomy propofes the fame 
method, | | 


Obferve the altitudes of the objects before and after you have 
meafured their diftance, and note the times of obfervation (for 
greater exactnefs a number of diftances may be meafured and 
their correfponding times noted, taking the mean of all the 
diftances and times for the true meafured diftance and time.) 
Then add together the prop. log, of the variation of altitude, 
between the two obfervations and the prop. log. of the time 
elapfed between obferving the firft altitude and meafuring the 


mean diftance ; from the fum fubtract the proportional log. of 
the time elapfed, between the obfervation of the altitudes, the 
2 remainder 
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remainder will be the proportional log. of the variation in al- 
titude, which is to be added to the firft obferved altitude, if in- 
creafing, or fubtractive if decreafing. The fum or difference 
will be the required altitude at the time of obfervation, which 
is to be corrected, as ufual, for the fun’s femidiameter, and 
dip of the horizon, In this manner I have often obtained the 
altitudes, in much lefs time than I could have obtained them 
by other calculations, and fufficiently exact for any nautical 
purpofe whatever, 
EX AMP L E,. 
Suppofe the times, altitudes, diftances, &¢. to have been ob- 
ferved, as below, it is required to find the altitudes at the 
time of meafuring the mean diftance.. 

















Time. | Dift. obf. O) al. Time. Obf.alt. D Lk Time. © Obf. alt. L1. 
a» 3/ 20" F 4o° od of #30 20 46 2 2 30 40 20 
4 20 Oo 30 2 610 ar 20 270 39 12 
5 50 I 30 
——-——— + | Dif. o' 4 10 O° 34 Dif. 4 30 5. = 
Mean,2 4 30 40° oO 40 -—- —_——— - _ _ — 



























a“ pa 0° 34’ prop.log. 0.7238 


Dif. alt. 1° 8 prop. log. 0.4223 








Mean time, 1.85 73 Mean time, ° - 1.9542 
‘Time of sft obf. ) ° 2 ts Dif. 2/ 30” p. log, "= | Time of rft alt. ot ied nin Fst tl 
2.5811 2.3772 

Subtract prop. log. 4! ro” 1.6355 Subtract log. 4/ 30” 1.6021 





20! 
20 46 


Corr. of alt. 
Add to rft alt. 


Corr. of altitude, 
To be fubtracted from the 
rf obferved altitude. 


Sun’s alt. at time of obf.. 39 50 
So that at the time 2" 4’ 30’, when the moon’s mean obferv- 


ed diftance was 40° 0’ 46’, the » alt. l. 1. was 21° 6’, and the 
fun’s obferved altitude 1.1. 39° 50’, after which the calculation 


9456 0° 30’ p.log. 7749 


¢ 40 20 











Alt. ) attime of obf. 21 6 


may be made as ufual. 


ert" 


Since this paper was communicated, Mr. Bowditch has compiled and pub- 





Nore. 


lifhed an Epitome of Navigation, entitled, “ The New Praétical Navigator,” into which 
his new method of working a Lunar Obfervation is introduced. In that work, to which 
the reader is referred, will be found a fub{titute for the Tables mentioned in the above 
communication. 
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ASTRONOMICAL PROBLEM, 


Having the times when a circumpolar flar paffed the thread of a 
telefcope, above and below the pole, to determine the azimuth of 
the telefcope, and the times when the far paffed the meridian. 


By THEOPHILUS PARSONS, Efg. A.A.S, 


Havinc obferved by a clock, the times at which a 
circumpolar ftar pafled the perpendicular thread of a tranfit 
telefcope, both above and below the pole, to determine from 
thence, the azimuth of the telefcope, and the times at which 
the ftar pafled the meridian, both above and below the pole. 

Subtract the time when the ftar paffed the thread at the firft 
obfervation, from the time it paffed the thread at the fecond 
obfervation, firft adding twelve hours to the latter time, and 
if the remainder, or interval between the two paflages thus 
found, is equal to the time employed by the ftar, meafured by 
the fame clock, f& making half a revolution, then the telefcope 
is placed in the meridian, 


If that interval be lefs than the time of half a revolution, 
the telefcope has a weftern azimuth, but if that interval be 
greater, it has an eaftern azimuth; that is, when the firft ob- 
fervation was made above the pole ; but when the firft obfer- 


vation is made under the pole, the contrary is to be obferved. 
Now to determine this azimuth, obferve the following 


RULE, 
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RULE. 

Having turned into parts of a circle, half the difference be- 
tween that interval, and half of a revolution of the ftar, = half 
the fum of the errors in the times of the tranfit, make tang. 

*’s pol. dift. x fine 3 diff. = tang. of an arc, which call X : 
then fine X x fec. lat, = fine azimuth required, 


To determine the times when the ftar paffed the meridian, 
both above and below the pole, obferve the following 


RULE. . 

Let tang. *#’s pol. dift. x fine: diff. x tang. lat. = to the 

fine of an arc, which call Y : turn this arc into time, and the 

fum of this arc, and the half difference aforefaid, is the error 

in time, of the tranfit below the pole ; and the difference be- 

tween this arc, and the faid half difference, is the error in time 
of the tranfit above the pole. 


Or more briefly, the half difference, in time abovementioned, 
is equal to half the fum of the errors in the times of the tranfit, 
both above and below the pole, and the are Y, turned into 
time, is equal to half the difference of the faid errors. 


The error in the tranfit above the pole, is to be added to the 
time of the tranfit, when the telefcope has an eaftern azimuth, 
and is to be fubtracéted, when it has a weftern azimuth ; but 
the error in the tranfit below the pole, is to be contrarily ap- 
plied, 


When 
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When the telefcope is nearly in the meridian, fo that its er« 
ror in azimuth does not amount to a degree, the rules may 
be made more compendious, by ufing logiftic logarithms. 


1. For the error in azimuth. 
L L. + diffi + log. tang, #8 declin. + log. cofin. lat. = 
L. log. of the error in azimuth. 


2. For half the difference in time of the errors-of the tran- 


‘fit, above and below the pole. 


L. log. : diff. + log. tang. #’s declin. + log. cotang. lat. = 
L. log. of half the difference in time, of the errors required. 


EXAMPLE lf. 

In latitude 42° 48’ 6’ N. a Urf. maj. was obferved to pafs 
the telefcope above the pole, at 6" 32’ 4” in the morning, and to 
pafs the fame telefcope in the evening, at 5" 22’ 56” under the 
pole, by a clock which kept mean folar time: required the 
pofition of the telefcope, and the times when the ftar pafled 
the meridian, above and below the pole. 


h t a 
Time of the tranfit below the pole, + 12° 17 22 56 
Time of the tranfit above the pole, 6*ta 4 
Interval, IO 50 §2 
Half rev. of the ftar by that clock, 11 58 2 
Difference, £37.40 
Half difference = half fum of the errors, 33 35 
Turned into parts of a circle, at the de 
8 25 8 
rate of 23" 56’ 4” : 360° i 

~N, dec, of @ Urf. maj. 62 54 8 








Tang. of ftar’s pol. dift. af 6s g2° 
Sine of half diff. 8 25 8 
Tang. of arc X, 4 17 34 
Sine of arc X, 4.53 7..2 Set 
Sec. of lat. 42 48 6 
Sine of azimuth weft, 5 5° 37,9 


Now to find the times of the tranfit. 


Tang. of ftar’s pol. dift. 27°! ga” 
Sine of + diff. = + fum of errors, 8 25 8% 
Tang. of lat. 42 48 6 


Sine of arc Y = + diff. of errors, 3 58 41 


The arc Y turned into time, at the 
rate of 360° : 23" 56’ 4” t 

Half the diff. in time above found, 

Their diff. is error of the tranfit above the pole, 

Their fum, is error of do. below the pole, 

Time of tranfit above the pole, 

Error minus, 


Time of paffing the meridian above the pole, 


Time of tranfit below the pole, 
Error plus, 


Time of pafling the meridian below the pole, 
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9-7089959 
9-165 5683 


8.8745642 





8.8733504 
10.1344755 


9:0078259 





9-7089959 
9.165 5683 
9.9666410 





8.8412052 


er, ” 


F$ 5% 


33 35 
17 43 
49 27 
6 32 4 
17 43 


6 14 21 





5 22 56 
49 27 
6 12 23 





PROOF, 
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PROOF. 
From the time of pafling the merid. below the pole, 6 12 24 
Subtract the time of pafling do. above the pole, 6 14 21 





There remains (= to half the time of the 
f 11 58 2 


ftar’s revolution by the clock) 


EXAMPEE II. 
Suppofe every thing as in the laft example, only that the ftar 


pafled above the pole in the morning, at 6" o oO” 
And below it in the evening, at 6 3 56 
Interval, 12 3 56 
Half revolution of the ftar, t1 58 2 
Difference in time, 5 54 
Half diff = half fum of the errors, 2 57 
The fame in parts of a circle, 6° 44’ 22” 


1. To find the azimuth. 


L. log. of + diffi = + fum of errors, 6° 44! 22” O.1 311 
Log. tang. of *’s declination, 62 54 8 10,2909 
Log. cofine of latitude, 42 48 6 9.8655 
L, log. error in azimuth, eaft, Oo 30 57 “0.2875 
2. The errors of the tranfit. 
L. log. of + diff’ = + fum of errors, 0° 44’ 22” O.1311 
Log. tang. of #’s declination, 62 54 8 10.2909 
Log. cotang. of latitude, 42 48 6 10.0333 


—_——— 


L. log. of + diff, of errors = arc Y, O21 2 0.4553 
21! 
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h ' “ 











21/ 2” turned into time, is Oo I 24 
Half diff. above found, is a 5 
Error above the pole, © F 33 
Error below the pole, oO 421 
The time of tranfit above the pole, 6 00 
Error plus, I 33 
Time of pafling the meridian above the pole, 6. Avis 
Time of tranfit below the pole, 6 3 56 
Error minus, 4A 21 
Time of pafling the meridian below the pole, 5 59 35 
PROOF, 
Time of pafling the meridian below the pole, 5 59 35 
Subtract time of pafling do. above the pole, 6 1 33 
Remains (= ; a ftar’s revolution,) 11 58 2 


DEMONSTRATION. 

IN the annexed Figure, (Plate I. fig. 3.) let the primitive cir- 
cle, W Y E, reprefent the plane of the horizon, W & E the equa- 
tor, ZPY the meridian, P the north pole, Z the zenith, BCDF 
the parallel defcribed by the circumpolar ftar, ZA the pofition 
of the telefcope, interfeCting the parallel of the ftar in C and 
B, and then the angle A ZY will be the azimuth of the telef- 
cope. Draw the horary circles PC and PB, continuing the 
latter to F. Thenthe arc BC is defcribed in the interval 
between the obfervations, (fuppofing the firft obfervation made 


above the pole) and the angle BPC is known from the time 
| D elapfed 



























- ee 
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elapfed during the interval, The arc BC F is half of the paral- 
lel of the ftar, and is defcribed by it, in half a revolution. 
The angle BP Y = DPF is the error in the time of the tranfit 
below the pole, and the angle CP D is the error in the time 


of the tranfit above the pole. The angle CPF, the fum of 


thofe errors, is the fupplement to the angle BPC. Let fall 
the perpendicular PN, and it will bife€&t the angle BPC, 
becaufe BP and CP are equal. Draw Px bifecting the angle 
CPF, then becaufe CP F is the fupplement of the angle B PC, 
CP x the half of CPF is the complement of the angle CPN, 
the half of BPC; and confequently the angle N Px is a right 
angle: therefore the angle D Px is the complement of the an- 
gle NP Z. Now becaufe C Px (=x PF) is equal to half of the 
fum of the errors, in the times of the tranfits, D Px is equal 
to half of the difference of thofe errors; for C Px (=x PF) + 
DPx = DPF the greateft error, and CPx —DPx =CPD 
the leaft error. 


The formulas now to be demonftrated, are to find the an- 
gle NZP the azimuth, and the angle DPx the half differ- 
ence of the errors in the times of the tranfits, called in the fec- 
ond formula the arc Y. 


1. To find the angle N Z P. 

In the triangle N PC, are given the fide P C, the ftar’s polar 
diftance, and the angle NPC, known by the half interval of 
time elapfed between the obfervations, (or rather its comple- 
ment C Px, the half fum of the errors in the times of the tran- 
2 fits, 
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fits, known by turning into parts of a circle, half of the differ- 
ence of the time between the interval of the two paflages, and 
the time of half the ftar’s revolution) to find the fide NP, 
which in the firft formula is called the arc X. 


By fpherics we have Rad: tang. PC :: cofine NPC (= 
fine CPx): tang. NP. Therefore tang. N P = fine CPx x 
tang. PC, 


Again, in the triangle N P Z,: we have N P juft found, and the 
fide Z P the colatitude of the place of obfervation, to find the 
angle N Z P the azimuth required. 


Sine ZP (= cofine P Y the lat.): Rad :: fine NP: fine N 


Z, P, the azimuth, then fine NZ P = fine N P (=X) 
coline P Y 
fecant P Y. 





=fineX x 


QO. E. D. 

When logiftic logarithms are to be ufed, and the azimuth is 
{mall, the fine and tangent of NP do not fenfibly differ from 
each other, nor from the arc NP; and the arc CPx does not 
fenfibly differ from its fine. 


If therefore we fubftitute fine C P x x tang. P C, for fine N P, 
the formula is reduced to fine NZP = fine CPx x tang. 
PC x fecant PY. But if we ufe the logiftic logarithm of the 
angle CPx, we mutt take the complements of the tangent PC, 
and the fecant P Y, which gives us this compendious formula. 
L. log. of the azimuth = L. log. half the fum of the errors 
turned into parts of a circle + log. tang. of the ftar’s declina- 


tion + log. cofine of the latitude of the place. 
Q. E. D. 
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Q. E. D. 
2. To find the angle DP x (=arc Y.) 
Having already tang. NP = fine CPx x tang. PC, in the 
triangle NP Z are given NP and PZ to find the angle N PZ, 
or its complement D P x, the angle required. 


Rad: tang. NP (= fine CP x x tang. PC) :: Cotang. PZ 
(= tang. PY): cofine NPZ (= fine D Px.) Therefore fine 
DPx= fine CP x x tang. PC x tang. PY. And by ufing the 
logiftic logarithms of the angles D P x, and C P x, and the com- 
plements of the tangents PC and P Y, we have this formula. 


- L. log. of half the difference of errors in parts of a circle = 


L. log. of. ; fum of the errors in parts of a circle + log. tang. 
of ftar’s declination + log. cotang. of the lat. of the place. 
QO. E. D. 


N. B. If the clock goes at a different rate from that mentioned 
in the foregoing examples, proper allowance muft be made in 
determining the angles, from the times of obfervation. 


November, 1786. 
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Remarks on an Eclipfe of the Moon feen at Ferufalem, not long 
before the death of Herod, and mentioned by Fofephus. By 
JAMES WINTHROP, Efq. A.A.S. 


"Tue eclipfe, which is the fubject of the prefent paper, 
is of great importance in chronology, as. it ferves to afcertain 


the true point of time from which the Chriftian zra ought to 
be 
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be dated. Jofephus having given an account (B. xvii. ch. 6. 
§ 4. Antiq.) of a number of ftudents in the temple, with their 
preceptors Judas and Matthias being arrefted for taking down 
an eagle, which Herod had placed in the front of the temple, 
and which they were induced to remove by a report of Herod’s 
death, fays, “ But Herod deprived this Matthias of the high 
priefthood ; and burnt the other Matthias, who had raifed the 
fedition, with his companions, alive. And that very night 
there was an eclipfe of the moon.” Herod had then been 
fick the greater part of a year, and his diforder had increafed 
to fuch a degree as to produce frequent faintings, which occa- 
fioned reports of his actual death. But he appears really to 
have died fome time in March. This eclipfe was then in the 
laft winter of his life, and as Chrift was born before the death 
of Herod, and fometime in the fall of the year, it was in the 
firft winter of his life. 


Mr. Whitton, in a note upon this paflage, fays that it is the 
only eclipfe mentioned by Jofephus, and “ is of the greateft 
confequence for the determination of the time of the death of 
Herod and Antipater ; and for the birth and entire chronology 
of Jefus Chrift. It happened March 13th, in the year of the 
Julian period 4710, and the 4th before the Chriftian xra.” 


Nobody will doubt either the difpofition or fkill of Mr. Whit 
ton to make the beft ufe of his materials. But though he lived, 
when aftronomy, aided by Sir Ifaac Newton, Meflrs. Flamftead, 
Halley, Whifton and their cotemporaries, was affuming a more 
accurate 
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accurate form, than it ever had ; yet neither their inftruments, 
nor the length of time for which their obfervations had been 
continued, enabled them to fix fuch ancient eclipfes with pre- 
cifion. The difficulty of verifying ancient dates by eclipfes 
was felt and acknowledged by all, who attempted it. But 
fince the time of Dr. Halley, that great improver of the tables, 
the bufinefs has been growing more correct. The eclipfe now 
under confideration is a proof of it. By the tables both of 
Profeflor Mayer and Mr. Fergufon, it appears that the full 
moon in December of the winter in which our common era 
commences, was between five and fix o’clock of the twenty- 
ninth day ; and that the moon was only eight degrees from 
the node. As thefe two fets of tables agreed fo nearly, I afcer- 
tained the other elements by Fergufon, and find that the moon 
mutt have been eclipfed about eleven digits. As the fun fet 
that afternoon at Jerufalem at five o'clock, the full moon being 
22’ pait five, the moon mutt have rifen largely eclipfed. This 
being only two days before the commencement of our vulgar 
era, removes the objection to its being the true zra. 


Mr. Whitfton’s reputation feems to have mifled Mr. Fergu- 
fon in his remarks on this eclipfe (Aftr. p. 386, 8vo) and the 
latter either never calculated it by his own tables, or was too 
modeft to fet them up againft fuch an authority. Profeffor 
Mayer’s were publifhed in 1770, which was fome years after 
Mr. Fergufon. If I have made a right ufe of the Profeffor’s 
book, he differs but a few minutes from Mr. Fergufon in the 
mean full moon. 
if 
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If any apology be neceflary for calling the attention of the 
fociety to a queftion fo long agitated, it will be found in a 
defire to prove the accuracy of the New Teftament hiftory. 
Every thing that has this effect I truft will be well received. 


Cambridge, Fanuary 10, 1800. 








IrXx°— 


Defcription of a New INVENTED STEELYARD, by BENJAMIN 
DEARBORN, F.A.A. 


Bofton, May 29, 1792. 
SIR, 

"THE Steelyard fent herewith was defigned to correct the 
errors of fraud and accident, to which thofe of the common 
kind are ever liable. By placing the centre of motion above 
the centre of gravity, and by bringing the points of fufpen- | 
fion upon a line with the centre of motion, the beam vibrates 
either with or without the article weighed, like a fcalebeam, 
if balanced by equal weight of the ends. This prevents the 
deceptive appearance of an equipoife by dexterity of hand. 
Dexterity will no more affect this fteelyard than a well adjufted 
{calebeam. The reafon will appear by the figure. The centre 
of motion in the common fteelyard is D, Plat. I. fig. 4th. The 
points of fufpenfion Cand E. While the beam is in a horizon- 
tal pofition, the points are at equal horizontal diftances from 
the centre; but the moment this pofition is changed, one point 
recedes from, and the other approaches the centre in horizontal 
diftance, 
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diftance, until the point C is brought down to A, its greateft 
diftance ; and when brought down to B, the beam being at an 
angle of 45,° the points of fufpenfion are at the very unequal 
diftances of D H, and DG: the point E being raifed to F. 
No further demonftration can be neceflary to prove that accu- 
racy cannot be a characteriftic of the common fteelyard. 


The fteelyard accompanying this, by having its centre of 
motion at F, Plat. I. fig. sth, on the line of the points of fufpen- 
fion, reduces their horizontal diftances in reciprocal ratio upon 
every motion of the beam, and thereby preferves to each power 
its refpective effect in every pofition ; as at an angle of 45° the 
diftances are the equal lines KL and MN. To prevent 
inaccuracy by difproportionate diftances between the fulcrum 
of the lever and the two powers, two poizes attend the fteel- 
yard, for hanging on one or both, as the object to be weighed 
~ may require; thefe poizes are adjufted to certain weights, one 
being the multiple of the other, and each fide of the beam is 
marked and numbered for one of the poizes, the weight -of 
which is ftamped on its refpective fide of the beam, accom- 
panied with the letter P. The poizes being adjufted to certain 
weights, become cognizable by the public fealer of weights 


and meafures, and are equally ufeful in fcales, as any other 
kind of we:ghts. 


Iam, very refpectfully 
Sir, your humble fervant, 
BENJAMIN DEARBORN. 
The Prefident of the American Academy of Arts and Sciences. 














Ee eek acta aie al os ia ll ae 


gL DIN GLO N GE LIES Er 


6 OP VORA LLET 


Le ipRy PDR BRS Oe Atm 


a ns eae RR o 





HP RYTON MBIT 


Oe Pins teig cag OMIA MRC 
é 


°° REE epeemn RN, meyer T MS Br digas 


ELT LENE ER IN IOS EIA en aan STI ae TURE Sen Re et ca ee 





MATHEMATICAL PAPERS. 2:5 
.No. i, 

A method of finding the drea of a field artibmetically, 

by ELIZUR WRIGHT, A. M. 


"Tue inveftigation of the area of a field, performed 
according to the two modes of operation, Geometrical and 
Arithmetical, has in each its peculiar excellences and defects. 
The lines and figures, arifing in a geometrical operation, aflift 
the imagination, and give an exact image and idea.of the form 
of the field. The operation is at the fame time eafy and ex- 
peditious. But the arithmetical method is capable of a higher 
degree of accuracy, and enables us to approach to a greater 
nearnefs tc truth. The minutes of a degree, or the decimal 
parts of a chain, when geometrically confidered, approach fo 
near to a point, that it often becomes impracticable to lay 
them down on paper; whieh occafions.a fenfible error in the 
operation, fo that furveyors will frequently differ very 
confiderably in computing the area of the fame field. For 
thefe reafons it will be doing an acceptable fervice to furnifh 
the ingenious artift with an univerfal method of finding the 
area of a field. by numbers, that fhall exhibit an eafy and 
natural: order, fo that the operator may proceed without per- 
plexity or danger of miftake : and alfo afford a fhort and con- 
cinnous folution, performed with the leaft poflible number of 
figures. Having had occafion to turn my thoughts to the 
computation of areas, I hit upon a numerical method of find- 

E ing 
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ing the area ofa field, which I fhall attempt to communicate, 
as it occurred to me, in the following manner : 


Let it be fuppofed that the fides A B, BC, CD, DA, (Plate I. 
fig. 6,) of a field are hypothenufes of right angled triangles, 
the bafes of which are eaft and weft lines, and are either eaft- 
ings,as E B, FC, or weftings, as G D, HA; and the perpen- 
diculars north and fouth lines, being either northings, as A E, 
B F, or fouthings as CG, D H according to the bearings of 
the fides. ‘The eaftings, weftings, northings, and fouthings are 
denoted by the initial letters E. W.N. 5, in the expreffion of the 
courfe. The calculatrix is an eaft and weft line, which may 
poffefs any affignable place E W, ew (Plate I. fig. 7,) ad libitum : 
but to fhorten the operation it 1s fuppofed to brfect the firft fide, 
with which the operation commences. A perpendicular line 
C O, drawn from the further extremity of a fide BC to the 
caiculatrix, is the ultimate calculatral diftance of that fide; and 
a perpendicular S M, drawn from the middle of a fide BC, is 
the mean calculatral diftance of that fide. In the following meth- 
od the calculatral diftance is taken double. To the triangle 
A BN add the trapezium NBCO;; the fum is the area ABC 
O ; from which fubtract the trapezmm OCDP, and it leaves 
the area A BC DP; and from this fubtract the triangle PD A, 
and the remainder is the area of the field ABCD. The areas 
of thefe triangles and trapezia, and from thence the area of 
the field may be obtained by the following 


2 RULE. 
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RULE. 

Make a divifion in the field book of two columns; in the 
firft of which note down the courfes and fides of the field, as 
they occur. Find the bafes and perpendiculars of the feveral 
fides, which may be expeditioufly done by the help of a table. 
Place the bafes in the firft column underneath the fides, and 
the perpendiculars in the fecond column, prefixing the fgz — 
to thofe that are /outhings. Let the calculatrix be confidered 
as bifeéting the firft fide; then the mean calculatral difiance of 
the firft fide is equal toO ; and its perpendicular is equal to its 
ultimate calculatral diflance. When they are both northings, or 
both fouthings, take the /um of the ultimate calculatral diftance of 
the firft fide, and the ferpendicular of the fecond ; and it will 
be the mean calculatral diftance of the fecond fide. Again, take 
the /um of the aforefaid perpendicular and mean calculatral dif- 
tance; and it will be the wltimate calculatral diflance of the 
fecond fide. But when they are, one a northing and the other 
a fouthing, take their difference inftead of fum. Here let it be 
obferved, that the mean and ultimate calculatral diftance is of 
the fame name with the number added to, or fubtraéted 
from ; and when itis a fouthing,it muft be defignated by 
prefixing the fign—to it. In like manner proceed with each 
of the remaining fides. Multiply the mean calculatral diftance 
of each fide by its daf. Then bring the feveral produéts, 
whofe factors are northings and eaftings, or fouthings and 
weftings, into one fum : likewife bring the products, whofe 
factors 
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into another fum. 
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factors are northings and weftings, or fouthings and eaftings, 
To aflift the memory let the annexed dia- 








gram reprefent the cardinal points; and let it N 

be conceived, that the products, to be brought 

into one fum, have their factors in the order W E 
NE,S W ; and that thofe, to be brought into 

the other fum, have their faGtors in the con- S 


trary order NW,SE. _ Laftly take the difference of thefe fums ; 
half of which will be the required area of the field. 


EXAMPLE I. 


Suppofe the furvey of a field to be as 
follows : From the firft boundary S. 69° 
43’ W. 21.12 chains: thence N. 55° E. 18 


. chains : thence S. 42° W. 6 chains : thence 


N. 64° E. 12 chains: thence S. 24° W. to 
the firft boundary. The required area 
is 47.0065 chains, or 4.70065 acres. 


When the fum of the eaftings is equal 
to the fum of the weftings, and the fum 
of the northings is equal to the fum 
of the fouthings ; which is known by the 
ultimate calculatral diftance of the laft 


fide being equal‘to the perpendicular of 


the firft fide, but of a different name, 


the furvey is rightly taken ; otherwife there is an error either 


in the courfes, or fides. 


In 
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In order to demonftrate this numerical method of finding 
the area, I fhall lay down the following Lemmas. 


Lem. rft. In the trapezium RG HQ (Plate I. fig. 8,) right 
angled at R, and Q ; if to twice GR be added OH, and this 
fum be multiplied by G O, the product will be equal to twice 
the area of the trapezium. For 2 GRxGO=2 RGOQ, 
and OHxG O=2GHO. Therefore 2 GR+OHxG O= 
2RGHQ. Q.E.D. 





Lem. 2d. In the foregoing trapezium if from twice H Q be 
fubtracted H O, and the remainder be multiplied by G O, the 
product will be equal to twice the area of the trapezium. 
For 2HQxGO=2RAHQ, and HOxG O=2 GAHO, 
Therefore 2H O—HOxG O=2RGHQ., .Q.E.D. 





Lem. 3d. In figure gth, plate I. if the triangle CF L be 
made equal to the right angled triangle-BOK, then M L 
multiplied by K M will be equal to’twice‘the area of the tra- 
pezium OFLM. For MLxK-M=0'F LM+OFAK= 
2O0FLM. Q.E.D. 


The diagram ABCD E (Plate I. fig. 10,) is a geometrical 
con{truction of the foregoing example. -K QO is-the calcula- 
trix. KM,DT are eaftings, and. IK, ND, P Aare weftings. 
BK+MC,TE are northings, and A I+K B, CN, EP are 
fouthings. CM,DR, EQ,AT are the calculatral diftances 
of the fides BC,CD,DE,EA. The operation according to 
the conftruction is as follows. 

NE, 
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NE, SW. 
asa erchahahll 2 OF L.M(=M LXKM by Lem. 3.) 
eS 2DEQR (=2 DR+T ExD T by 
PD ate Lem. 1.) 
0 55 E. e at 9 NW, SE. 
KM 2CM ; 
won Tene 2 CDRM (=2 CM—C NxN D by 
af! toe Lem. 2.) 
Ween De | TE 2 EAI Q (=2 E O—E PxP A by 
DT 2EQ. Lem. 2.) 
S. 24 W. EA Sates OF LM+DEQR—CD RM—EA I 
PA AI+KB O=-—ABCD E. 
DEMONSTRATION. 
OFLM+FCL=OCM. 
OC M—CDRM=OCDR. 
OCDR+DEQ R=OCDEQ. 


OCDEQ—EAIQ=OCDEAL 
OCDEAI=OC DEABK. 
OCDEABK—BOK=ABCDE. 


Hence by fubftitution 
OFLM+CDRM+DEQR—EAIQ=ABCDE. 


Q. E.D. 


EXAMPLE 
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EXAMPLE 2. 
C.5. 5. P| NESW. "NWSE. | 
N. 40E. 10 7:66) 93.7388 32-8680 
0.00 5.9826 -7398 
6.43 766 15.7384 17.5200 
N. 56W.4 %.24| 215.4598 51.1278 
9.90 §%.1278 
3.32] I-54 
S. BoE. 9 ; —1.56 64.3320 
10.58 Area is 
8.86 9.02 32.1660 
S. 25E. 8 "7-35 
1.77 
3-38 —s.48 
N. 36W. 7 5.66 
18 
4.11 5:84 
W. 3 0.00 
5.84 
3.00) 5.84 
S.1 —1.00 
4-84 
° 3.84 
S.55°9/W.10041 —5.75 
—I.91 
ee 8.24 —7.66 
18.67 18.67 
No. II. 


A method of finding the area of a Field by eaft and weft areas. 
Affume 10, or 100, or 1000 according to the dimenfions of 
the field for the mean calculatral diftance of the firft fide. 
Add the perpendicular of the firft fide, if a northing to . its 
mean calculatral diftance ; and the fum is its ultimate. calcu 
latral diftance. But if the perpendicular isa fouthing, fubtract 
inftead of adding. The perpendicular of each of the remaining 
fides 
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fides mutt be fwice added if a northing, but if a fouthing, twice 


fubtraaed from the ultimate calculatral diftantce of the preced- 


ing fide ; the ff obtains the mean calculatral diftance, and the 
fecond the ultimate calculatral diftance. of that fide. Multipty 
the mean calculatral diftance of each fide by its dafe. Then take 
the difference of the Eaft and Weft produéts or areas, half ot 
which will be the required area of the field. 





















































EXAMPLE. 
Cc. S. B P. E. Areas. W. Areas. 
is. 69 43 W.a1 12 —7.32} 191.6200 198.1000 
10.00] 212.0426 75.6286 
19 81 2.68 35-9210 
| 403-6626 
IN. 55E. 18 10.32] 309.6496 309.6496 
13.00 
£4.74 23-32] 94.0130 
Area is 
S$. 42 W.6 —446| 47.0065 
18.86 
4.01 14.40 
N. 64E. 12 5.27 
19.67 
10.78 24.94 
Ig 24W. 4.17 —3.81 
| 21.13 
1.70} 17.32 
125.52 25.5% 10.00 
No. III. 


A general folution of the problem to find the area of an irregular 
polygon, having the fides and angles given. 

Let the feveral fides of the polygon A B,BC,CD, DE, EA 
(Plate I. fig. 11,) be confidered as hypothenufes of right angled 
triangles, of which the perpendiculars BF, CG, DH, EI are 
parallel to the prime fide A B, or the fide with which the oper- 


ation 
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ation begins. Alfo let the given angles ABC, BCD,CDE, 
&c. be exchanged for the angles FBC,GCD, &c. Thefe 
angles of commutation are obtained by methods hereafter de- 
{cribed. In order to perform the operation, the feveral 
pofitions of the bafes, and perpendiculars, muft be difcovered, 
and defignated. The perpendiculars on one fide of the bafes, 
as F B,GC are denoted by A ; and the perpendiculars on the 
oppofite fide, as H D, I E by B, prefixed to the angle of com- 
mutation. Likewife the bafes on one fide of the perpendicu- 
lars, as F C, G D are denoted by A ; and the bafes on the op- 
pofite fide, as H E, I A by B, fuffixed to the angle of commu- 
tation. Itis evident, that when a fide happens to be at right 
angles with the prime fide, the hypothenufe and its bafe be- 
come equal ; and when a fide is parallel with the prime fide, the 
hypothenufe and its perpendicular become equal: and in the 
former cafe the perpendicular, and in the latter the bafe and 
angle of commutation evanifh, and become equal toO, Yet 
for the fake of difcovering the pofitions of the fequent bafes, 
and perpendiculars, they muft be retained, and brought into 
the calculation. For this end they may be confidered as in- 
definitely fmall quantities, or quantities lefs than any affign- 
able one ; and will therefore be exprefled by O. Place either 
A, or B before, and either A, or B after the evanefcent angle 
of commutation belonging to the prime fide. Then the an- 
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gles of commutation may be found by the following rule, 
which contains two cafes. 


Case I. When the letters affixed to the angle of commuta- 
tion laft found, are the /ame. 


Take the Jum of the angle of commutation laft found and the 
given angle, if the given angle be inward : but if it be outward, 
take their difference. 


Case II. When the letters affixed to the angle of commu- 
tation laft found, are different. 


Take the difference of the angle of commutation laft found 
and the given angle, if the given angle be inward : but if it 
be outward, take their fum ; and the refult is denominated the 
faétum. In both cafes when the factum is lefs than go, it is 
the angle of commutation fought : but when it exceeds go, 
fubtract it from 180; and when it exceeds 180, fubtraé& 180 
from it, and the remainder will be the required angle of com- 
mutation. 


Nextly the pofitions of the bafes and perpendiculars may be 


eafily difcovered from the foregoing operation by infpection 
thus : 


Case I. When the factum is /c/ than go. 


Prop. 1. If the angle of commutation be fubtra&ed from the 
given angle, the letters prefixed to the two angles of commuta- 
tion laft found, will be wa/ike, and the letters fuffixed will be 
like. 


2 Prop, 
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Prop. 2. If the angle of commutation be not fubtraéted from 
the given angle, the letters prefixed will be wnlike, and the 
letters fuffixed unlike. 


Case II. When the factum is greater than go. 


Prop. 1. If the /um of the angle of commutation and given 
angle be /ubtraced from 180, the letters prefixed will be Ake, 
and the letters fuffixed unlike. 


Prop. 2. Ifthe aforefaid /um be not /ubtraced from 180, the 
letters prefixed will be /ke, and the letters fuffixed “ike. 


: When the factum is go, it may be confidered as belonging 
either to Cafe I, or Cafe II ; and when the factum is 180, it 
: may be confidered as belonging either to Cafe II. Prop. 1, or 
Cafe II. Prop. 2, ad libitum ; each fuppofition leading to a true 
difcovery of the pofitions of the fubfequent bafes and per- 
pendiculars. 


The calculatrix is a line K L (Plate I. fig. 12.) bifeéting the 


fecond fide BC, and at right angles with the prime fide A B. 

3 

A perpendicular D L drawn from the farther extremity of a 
fide C D to the calculatrix, is the ultimate calculatral diftance 
of that fide. 


A perpendicular MS, drawn from the middle of a fide CD, 
is the mean calculatral diftance of that fide. 


In the following method the calculatral diftance is taken 
double. 


me mt 
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double. Find the bafes and perpendiculars of the feveral 
fides ; placing the bafes in the fecond column underneath the 
fides, and the perpendiculars in the third column. Prefix the 
negative fign — to thofe bafes and perpendiculars, whofe pofi- 
tions are defignated by B. Pafling over the prime fide, the 
mean calculatral diftance of the /econd fide is egual to O; and its 
perpendicular is equal to its ultimate calculatral difiance. Take 
the fum of the ultimate calculatral diflance of the fecond fide, 
and the perpendicular of the third according to the rules of 
Algebra, and it will be the mean calculatral difiance of the 
third fide. Again take the /um of the aforefaid perpendicular 
and mean calculatral diftance, and it will be the ultimate calcu- 
latral difiance of the third fide. In like manner proceed with 
each of the remaining fides, Multiply the mean calculatral 
diffance of each fide by its dafe: then half the Algebraic /um 
of thefe products will be the required area of the polygon. 
It may here be obferved, that when the work is done right, 
the angle of commutation for the laft fide is equal to the given 
angle at the beginning of the operation : alfo the fum of the 
affirmative bafes is equal to the fum of the negative bafes ; 
and the fum of the affirmative perpendiculars is equal to the 
fum of the negative, which is the cafe, when twice the perpen- 
dicular of the prime fide being added to the ultimate calculat- 
ral diftance of the laft fide, the refult is equal to the perpen- 


dicular of the fecond fide, but of a contrary value. 
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EXAMPLE I, EXAMPLE 2. 
p a | SBT PT A. .B j P| 
14°. 43' 18 18 rs° ff | 10 —I10 
A.oA. | 0 B.o A. oO 
13° 6 —5.85 | 8 4 41 
0.00 .00 
B. 13 B. —1.35| —5.85 A. 84 B. —3.98 41 
92°, 12 11.85 24° 9 —4.50 
6.00 —4.09 
A.9 B. —1.83) 17.85 | B. 60 A. 7.79 —3.59 
40° AL7 —3.57/| 125° 8 3-38 
,| 14.28 —5.21 
B. 31 B. —21 10.71 | A. 65 A. |7.25 —1.83 
134°. 17' | 2142 | —20.43| 11° 7 —1.69 
| 3165.17 —9.72 —3-52 
B. 14. 43 A- 15.37 —30.15 | B. 76 B. —6.79| 5.21 
15.37 537 36.00 | 126° 3 1.93 
—81.2800 | 5.85 | —3.28 
30.5592 A. 50 B. —2.30) —1.35 
52.1964 
—— 90° x 77 
94.0356 140 —.58 
3 A. 40 A. |64 19 

Area is 
47.0178. 124°. 56/ 10.04 9.70 
164. 56 9.89 
A. 15. 4 B. —2.61) 19.59 
| — 15.68) —20.00 
L mgt 
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23.9008 
75440 





‘31.4448 


—31 8618 
37-7725 
0.3712 
25.8129 
95-8177 
31.4448 


i oceehameienmmenienei 


64.3729 


Area is 
32.1864 


In the Polygon A B C D E there is given the angles EAB 
=14° 43’, AB C=13°, B C D=22°—, C D E=40°", DE A= 
134° 17’; andthe fides A B=18, BC=6, C D=12, D E=4.17, 
E A=21.12 ; required the area. 


EXAMPLE 2. 


In the polygon ABCDEFGH ~ there is given the angles 
HA B=15°4’, ABC=84°=—, B CD=24°, CD Ex125°, DE F 


=11°, 
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=11°, EFG=126—, FG H=go°—, GH A=124° 56’; and 
the fides AB=10, BC=4, C D=9, DE=8, E F=7, FG=3, 
G H=1, H A=10.04 ; required the area. 


The magnetical needle is found to vary feveral minutes 
from a true traverfe. This is occafioned by friction. Where 
a great accuracy therefore is required in taking the furvey of 
a field, this general rule for finding the polygonal area may be 
very advantageoufly applied. For this end take the menfura- 
tion of the including angles of the field, independent of the 
needle, which may be done with great exactnefs with a good 
inftrument. Then having meafured the fides with care and 
exactnefs, we have the angles and fides of an irregular polygon 
given to find the area. If the bearings of the feveral fides are 
defired, they may in the following manner be made to arife 
from the calculation itfelf. Interpolate the polygon, at the 
prime angle, with an indefinitely fhort fide, being a meridian 
line, had by celeftial obfervations, or the magnetical needle. 
Take the angles, which this fide makes with the adjoining 
fides of the polygon, and note them down with the reft. This 
infiniteffimal fide is to be confidered as the prime fide, and 
may be exprefled by O. Having obtained the angle of com- 
mutation for the fecond fide, inftead of the defignating letters 
A, B, introduce the initial letters of the cardinal points proper 
to that fide ; diftinguifhing thofe that ftand in the room of B 
by adafh over the top. The angles of commutation will now 
become the points of compafs, and exprefs the true bearing of 
each fide. 

EXAMPLE 
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EXAMPLE I. 
A.C. | $B. rs 
69°. 43! © m 
A.oA. lo 
125° 18 | 10.32 
125 0.00 
A. 55 B. 10.32 
N.55 G- |14.74 
as" 6 | —4-46 
5.86 
Ss: 42 W. 401 1.40 
22° 12 5.27 
6.67 
N. 64 F. |10.78. 11.94 
4o® 427 | —3-81 
8.13 
5: 24 W. 1.70} 4.32 
134°. 17" | ana2 | —7.32 
110, 17 —3.00 
= 69.43 W. | 19.81\—10.32 

















NW.SE | NE. SW. 





23-4986 
13.8210 


37-3196 
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131 


41.9026 
59-4300 


3326 


-3196 





94.0130 
Area is 
47.0065 



































Canaan, ( Conneticut) March 20, 1792. 


¥ 
EXAMPLE 2.. 

A.C. ; SB. | P. W. Area 
55° 9 ° ° 364.8680 
B.o B. ° 411.7398 

317.5200 

140° 10 7.66 808.2616 
B. 40 A. 100.00 a, ca ae one 
WN. 40E. [6.43 107.66 1902.3894 

= - 4 4 2.24 
124 109.90 
N. 56 W. 3-32) 112.14 E. Area, 
24° 9 —1.56 643.0c00 
110.58 979-7388 
S.80E. 8.86 109.02 343-9826 

125° 8 —7.25 1966.7214 

205 101.77 1902.3894 
S. a5 E. 3-38] 94-52 ___—- 

64.3320 

11° 7 5.66 

100.18 
N. 36 W- 4-11} 105.84 ; 
Area is 
er. - 3 —0.00 
105.84 32.1660: 
S. 90 W. 3.00) 105.84 
go? I —1.00 

180 104.84 

S.o E. 0.00 ; 103.84 

12.4°%51" 10.04 —5-75 

124.51 98.09 
S. 55-9 W- 8.24) 9234 

[38.67 1.67] 7-66 
100.00 
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Remarks on Mr. Winthrop’s paper on the duplication of the Cube 
in part ft of this volume. By GEORGE BARON, late Ma/- 
ter of the Mathematical Academy at South Shields, in the 
County of Durham, in England. 


M R. Winthrop has attempted the duplication of the 
Cube, in a paper inferted at page 25, part I. vol. 2, of the 
Memoirs of the American Academy of Arts and Sciences. 
This paper is entitled “ Geometrical methods of finding any 
required feries of mean proportionals between given extremes.” 
Ir confifts of four problems. In problem 1. is {hewn the well 
known method of finding one mean proportionat. between two 
given extremes. Problem 2. is “To find two mean propor- 
tionals between two given extremes.” On the truth of this 
problem. the two remaining problems, together with Mr. Win- 
throp’s duplication of the Cube, entirely depend. I fhall 
therefore here, firft defcribe Mr. Winthrop’s method of find- 
ing two mean proportionals between two given extremes :. 
Secondly, fhew that the demonftration which he has attempt- 
ed to give of that method is not true. And thirdly, I fhall 
demonftrate that that method is univerfally falfe. And hence 
it will follow, that Mr. Winthrop’s duplication of the Cube is 
univerfally falfe, 


Firft then, I am to defcribe Mr. Winthrop’s method of 
finding two mean proportionals between two given extremes. 
The fubftance of it is as follows. 


Let 
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Let it be required to find two mean proportionals between 
any two given extremes Y and Z, (Plate 1, fig. 13th.) 


Take any ftraight line A C=Z, (Plate 1, fig. 14) and from 
the point C draw CI making any angle ACI, lefs than one 
third of two right angles. Make the angles I C KandKCB 
each equal ACI, and make C B=Y. Join AB interfecting 
{C andK Cin Eand D. From E and D draw EG and 

-D F, making the angles AE G and BD F-eachequal A CI, 
and interfecting AC andC BinGand F. Through A andB 
draw AI parallel to GE, and BK parallel DF, meeting CE 
and CD produced in I and K. Then are CK and CI the 
mean proportionals required. 


Secondly, I am to fhew that the :demonftration, which 
Mr. Winthrop has attempted to give of the above method, is 
not true. The fubftance of it is as follows. 


The angle BDC=DEC+ECD; but BDF=ECD. 
Hence the triangles FDC and DEC are fimilar. Alfo the 
angle AEC=EDC+DCE, but AEG=DCE: hence the 
triangles G EC, ED Cand D F Care all fimilar to each other. 
And therefore CC F:C D:CE:CG. Again becaufe A I is 
parallel toG E, and K B parallel to DF, joinIK, and IK is 
parallel toED. Confequently the triangles A C I, I C K and 
K CB are all fimilar one to another ; and therefore C B (Y): 
CK:CI:CA(Z) as was required. 


But although A I is parallel toG E, and K B is parallel to 
DF, it does not follow that I K is parallel to ED; and there- 
fore Mr. Wint.rop’s demonftration is not true, 

G {am 
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lam thirdly to demonftrate that Mr. Winthrop’s method 
of performing this problem is univerfally falfe. 

Becaufe Mr. Winthrop has not proved that I K is parallel to 
ED, it does not follow that I K is not really parallel to E D. 
Imagme therefore that IK is parallel toED. Then will the 
triangles AIF, K BD, GEC, EDC, DFC, AIC, IK Cand 
K BC be all fimilar to one another. ThereforeIE:KD:: 
CE:CD; andalfoolE:KD::AI:BD. ButAlistoBD 
in the complicated ratio of A I to K B and of K Bto BD, and 
AIl:KB::AC:KC::CE:CD; al KB: BD::CE: 
CD. Therefore AI: BD::CE:CD. Butit has juft been 
proved that AI: BD::1E:KD::CE:CD; and hence 
CE:CD::CE:CD, which is abfurd. IK cannot there- 
fore be parallel to ED; and confequently this method of 
performing the problem is univerfally falfe. And as Mr. 
Winthrop’s mode of duplicating the Cube depends upon the 
truth of this problem, it is alfo univerfally falfe. Q.E. D. 

The fame may be demonftrated by a variety of other meth- 
ods. For inftance by the addition of fines, tangents, &c. or 
by the logarithmic fpiral. 

I mutt at the fame time acknowledge that Mr. Winthrop’s 
miftake on this fubject was fo natural, that I at firft followed 
him init. A fecond infpection convinced me of my miftake, 

Harrow, in the District of Maine, Fune 2, 1798, 








N. B. Soon after the paper, to which Mr. Baron’s obfervations relate, was com- 
municated to the Academy, it was examined by feveral of the members, fkilled in 
mathematical fcience, who were of opinion, that the author had not demonitrated 
his theorem. But at the particular requeft of the author the committee for 


publication confented to its infertion in the Memoirs. 


2 Mr. 
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Mr. FOSEPH POPE’s defcription of an Orrery of bis 


conftruction. 


As the number of appearances, explained by an 
Orrery, depends upon the number and exactnefs of its mo- 
tions, the following defcription of the performances of the 


Orrery completed by me in the year 1788, will fhew its 
utility. 


On the large circle of this machine, reprefenting the eclip- 
tic, are engraven the figns and degrees of the Zodiac, with 
the days and months of the year ; in the centre of which, is 
a brafs ball, reprefenting the Sun, turning on its axis, in 257 
diurnal rotations of the earth ; its axis declines from the axis 
of the ecliptic circle, 8 degrees, and its north pole tends to- 
wards the 8th degree of Pifces. 


The planets reprefented by ivory balls, are as near their 
relative diameters and diftances as the convenience of the ma- 
chine will permit ; they revolve round the fun in their vari- 
ous eccentric and inclined orbits. Mercury, the neareft to the 
Sun, being the firft in order, with his axis perpendicular to 
the ecliptic, performs his motion round the Sun in 873 diur- 
nal rotations of the earth, or in’ 87 days, 23 hours. 


The next is Venus, fhe performs her annual courfe in 224 
days 17 hours, of our time, and her diurnal motion, in 24 
days 8 hours ; her axis declines 75 degrees from that of the 
ecliptic, keeping parallel to itfelf ; the North Pole tends to- 
wards the 20th degree of Aquarius. 


The 
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The next to Venus is our Earth, half covered with a black 
eap, which is always in oppofition to the Sun. She makes 
365: diurnal rotations on her axis in the fame time fhe per-. 
forms her annual revolution: her axis declines from that of 
the ecliptic, 23 degrees 29 minutes, preférving its parallelifm 
round the Sun; her north pole tends towards the firft degree 
of Cancer. ‘The Moon, accompanying the Earth, performs her 
periodical revolution in 27 days, 7 hours, 43 minutes, turn- 
ing on her axis exactly once in the fame time, and performing 
her fynodical revolution, or from fun to.fun, in 2g days, 12 
hours, 45 minutes. On the circle reprefenting her orbit are 
marked the nodes and degrees of her north and fouth lJati- 
tudes, the plane of which forms an angle of 5 degrees with 
the plane of the ecliptic; the nodes have their back motions 
pafling through all the figns and degrees in. 18} years. There. 
is another body, half covered with a black cap, which at all 
times fhews its dark part ; it turns on its axis, which declines 
from the axis of the ecliptic and keeps parallel to itfelf round 
the earth ; it exhibits all the phenomena explained by the 
above moon. 


Mars is without the earth’s orbit, with his axis perpendicu- 
lar to the ecliptic, performing his annual motion in 68633 
days, and diurnal in 24 hours, 40 minutes. 


Jupiter is at a greater diftance from the Sun than Mars, 
with his axis perpendicular to the ecliptic, completing his 
annual circuit in 11 years, and 314 days, 18 hours, and his 
diurnal motion in g hours, 56 minutes, 


Saturn, 
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Saturn, the moft diftant from the fun of all the planets in 
the machine, with his axis perpendicular to. the ecliptic, per- 
forms his annual courfe in 29 years, 167 days, 1 hour. 


The Satellites of Jupiter and Saturn, at their different dif- 
tances, nearly in: true time, revolve round their primaries ; 
the one moft remote from Jupiter revolves in its inclined or- 
bit; the orbits of the other three are coincident with the 
plane of the ecliptic. “Saturn’s five fatellites,* in their revolu- 
tions, keep in the plane of his ring, which forms an angle 
with the plane of the ecliptic of 30 degrees, and preferves its 
parallelifm round the Sun..- 


There are two dial plates, one fhewing the common, the 
other the fidereal time ; alfo feveral other pieces, which may 
be applied: occafionally,. viz. a {mall horizon circle, femi- 
circle, folar ray, &c; The whole machine is. put in motion 
by the turn of a fingle winch, 

JOSEPH POPE. 


November 12, 1794. 


* Mr. Pope’s Orrery was conftruéted, and this account of it prepared, before Dr. 
Herichel’s difcovery of the two additional fatellites of Saturn was announced. 
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I. Defcription of four remarkable Fifbes, taken near the Pifcataqua 
in New Hampfhire. By WILLIAM D. PECK, Ef. A.A,S. 


Tuar part of the Atlantic which wafhes the extenfive 
fea coaft of Maflachufetts, affords a confiderable number of 
Fifhes, many of which are but little known ; and very few 
have been fyftematically noticed. This is not furprifing, 
when it is confidered that our fifhermen are very inattentive 
to any but fuch.as are efteemed fit for food. Of thefe the 
number is comparatively fmall, nor arethe fpecific.characters 
of them as yet afcertained. Four Fifhes of different genera 
will be the fubject of this paper. 


The firft, (Plate II. fig. 1.) was brought me by a boy who 
called it a white eel. The head of this fifh ‘is naked and whit- 
ifh ; the vertex flatted, the upper and hinder edge of the orbits 
a little elevated. ‘The noftrils are tubular,-and fituated near 
the extremity of the fnout, which is obtufe. 


The upper jaw is fhorter than the lower, and furnifhed with 
a double row of fmall teeth; anda fingle row of larger, curv- 
ed teeth, inferted in the margin of the palate. The lower 
jaw is without a beard ; the front teeth in a tripple, and the 


lateral ones in a double row, all curving back, 


The 
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The branchial membrane is expanded, naked, and fupport- 
ed by fix bones. 


The eyes, rather {mall and black, have the iris fomewhat 
filvery, and are a little funk in their orbits. The head is 116 
inch in length. 


The body is long, nearly round, flippery, and deftitute of 
fcales ; diminifhing gradually from the beginning of the anal 
fin, and ending obtufely at the infertion of the tail. The 
colour of the body is nearly that of the human fkin, with 
{cattered blotches of a pale ruft-colour. 


There is no lateral line. ‘The anus is placed before the 
equilibrium of the fifh.. 


The dorfal fin occupies the whole length of the back, be- 
ginning a little behind the region of the: pectoral fin, and 
extending to the tail, with which it is connected by its mem- 
branes. It is fupported by LXXVI fimple rays, which do not 
perforate the margin of the fin. 


The pectoral fin is fmall, of a broad oval figure, infert- 
ed a little behind the branchial aperture, and furnifhed with 
XIV foft, branched rays. 


There are no ventral fins, The anal fin has XLIX rays, 
the three firft of which are fimple, the reft branched. It ex. 
tends to the tail, with which like the dorfal fin, it is united by 
its membranes. The laft rays in both are a little removed 
from thofe of the tail, fo that they are eafily diftinguifhed. 
The 
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The caudal or tail fin is rounded and fupported by XXIi 
branched rays, and marked with numerous black dots. 


From the above particulars, this fifh appears to be a fpecies 
of Ophidium or Snakefifh, and approaches moft nearly the 
Ophidium imberbe of Linnzus, which he fays, is an inhabit- 
ant of the Baltic, and often found within the fhells of oyfters.* 
He obferves alfo that the dorfal fin has ten fpots :* but the 
{pecimen above defcribed is above nineteen inches in length, 
and the back fin of an uniform colour. It may be called for 
the prefent Ophidium (imberbe) maxillis imberbibus, cauda 
rotundata, pinnd dorfi unicolore. It was taken in a muddy 
creek in the river Pifcataqua, and is the only individual of 
this genus that I have met with. 


Whether it is in fact a variety of the Ophidium imberbe of 
Linné, or a new fpecies, time may difcover. It is fketched at 
fig. I. 


Fig. If. (Plate II) reprefents a fifh which was brought me in 
the month of Auguft. The body of this fifh.is.nearly ovate, 
compreffed, and its breadth is equal to about one third of its 
length ; thickeft in the middle; gently convex, and becom- 
ing thinner to an edge, at the back andabdomen. The colour 
of the back is dark, efpecially the.head, which is nearly black 
and deftitute of fcales. 


The head’ is compreffed and declining from its union with 
the body to the nofe.; of the fame thickefs with the body ; 
and from the extremity of the upper lip, to the angle of the 


opening 
* Tauna fvecica edit. zda. Stockholm, 1761, page 114. 
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opening of the gills is equal to ith of the length of the fifh, 
The mouth obliquely defcending, backward, and of a mid- 
dling fize. The roftrum obtufe. The upper jaw a little 
fhorter than the lower. The teeth very fmall, cylindric, 
{trait, erect, equal, and clofely fet, in a fingle row, in the mar- 
gin of both mandibles. The tongue entire and rounded. 
The palate deftitute of teeth. The noftrils double ; nearer to 
the roftrum than to the eyes ; the anterior foramen {mall and 
round, the pofterior larger and vertically oblong. The eyes 
are lateral, nearly in the middle of the head, almoft round, 
naked ; the iris filvery with the upper part blueith ; the 
pupil rather large and black. The covers of the gills, are 
formed of .two lamina, the exterior of which is fmaller, 
femiovate, marked with obfcure furrows difpofed in a radi- 
ate form, and of a filver colour : the interior is larger, and 
contained within the fegment of a circle, whofe centre is near 
the pupil of the eye. There are no fcales on thefe covers. 
The branchial membrane is in a great meafure covered ; it 
contains fix officles, the firft and fecond ‘much the fhorteft, 
and all of them much curved. The head and anterior part of 
the back as far as the beginning = the dorfal fin are without 
{cales. : 


The back is arched, and becoming gradually thinner from 
the middle of the fifh. upward, and towards the root of the 
fin is marked on each fide with a dotted line, compofed of 
about twenty pores, placed in a fingle row, beginning even 
with the fin, and extending parallel to it, a little more than 
half its length. 

H The 
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The fides are gently convex. The abdomen .nearly of the 
fame figure with the back and is a little more arching: the 
carina is bony, as in the herring tribe, but not ferrated. The 
lateral line is curved ; and near the back but not quite paral- 
lel to it. The anus linear, and one third nearer the head than 
to the tail. The tail narrow and terminated by a deeply di- 
vided fin. | 


The fcales are rather fall, imbricated, fmooth, clofe, flexi-. 
ble, and eafily rubbed off ; of a bright pearl colour. 


There is a {mall horizontal fpine, pointing forward, at the 
beginning of the dorfal fin; another at the beginning of the 
anal fin : and a third, arifing from the fternum and pointing 
backward, a little before the anus. 


The dorfal fin occupies almoft the whole length of the back, 
and terminates at the narrowing of the tail. Itcontains XLV 
rays, the four firft fimple, the reft branched, the fifth and fixth 
longeft ; thence gradually fhorter to the middle of the fin, 
from which they retain nearly the fame length. The peétor- 
al fins are lance fhaped, about a quarter part as long as the 
fifh, and furnifhed with XXI foft rays, the lower ones very 
fhort. There are no ventral fins. The anal fin is of the fame 
form with the dorfal, but fmaller ; extends as far back as that 
does, and is fupported by XLII rays. The tail fin forked and 
acute, a little fhorter than the pectoral and has XXI rays. 


The whole length of the fpecimen from which the figure 


2 was 
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was taken, was 93 inches, its breadth 3,3, inches, and ‘its 
thicknefs 14 inch, in the thickeft part. 


This fifh is furnifhed with two ftomachs, one of which is 
fituated near the throat and is nearly round, mufcular, and 
rough on the infide ; the other is in the abdomen. It becomes 
putrefcent fo foon after being taken out of the water, that the 
internal economy could not {fatisfactorily be farther invefti- 
gated. 


In the principal particulars of its generic character it accords 
with the Stromateus of Linné ; its {pecific character may be 
taken from the fpines with which it is armed : hence it may 
be defined Stromateus (triacanthus) f{pinula antrorfum decum- 
bente ante pinnam dorfalem et analem, aliaique pofticé {pec- 
tante ante anum. Linné in Syft. Nat. Vol. I. p. 432 mentions 
two fpecies, the Stromateus (Fiatola) fubfafciatus, and St, (Paru) 
unicolor, and to the latter he adds a fynonym from Sloane’s 
Nat. Hift. of Jamaica.* The fpecimen above defcribed differs 
from the Fiatola in not being at all ftriped, and from the Paru 
it differs exceedingly in the form of the dorfal and anal fins, 
as well as in the fpines, if Sloane’s figure is accurate. 


This genus appears to have been named by Artedi from 
Ergeperds, Pulvinar, as the gentle convexity of the fides gives 


fomewhat the appearance of a cufhion. 


I have given it a trivial name and defined it as a new fpe- 


cies ; and have been induced to this by being unable fatisfac- 
torily 


* Sloane’s Nat. Hift. of Jamaica, Vol. II. plate 250, fig. 4. Pampus. 
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torily to apply to it either of the Linnean definitions. As 
truth is the great objeét im inquiries of this kind, if I have 
fallen into an error, I thall think myfelf indebted to any ex- 
perienced naturalift who fhall fet me right. 


In the fummer months, the fifhermen fometimes find a fin- 
gle fith of this kind in their wears ; but fince writing the above, 
a filherman brought me four, which he took up with his 
hands from a crowded fchull, that he believed occupied three 
acres in extent. They were taken on. the New Hampfthire 
coaft, abouta league from the mouth of the Pifcataqua. There, 
is no popular name for it. It is probably a migratory fith. 


Fig. III, isthe figure of a fifh which is taken on the haddock 
grounds, principally in the months of March and April. 


Its body is enfiform, fubcylindric, diminifhing gradually 
toward the tail ; flippery, covered with a copious lubricating 
humour and a very tenacious fkin. The colour approaches 


umber, efpecially on the back; on the abdomen: pale, and in 
fome {pecimens whitifh. 


From the middle line upwards, through the whole length, 
it is marked with darker {pots, arranged in a triple feries, fo as 
to appear in a manner chequered. 


The head declining, broader than the body, and fmooth ; 
equal to about ‘th part of the length of the fifh. The mouth 
large and nearly horizontal. The fnout a littl acuminated. 
The upper jaw longeft. The lips flefhy and thick, the upper 


onea little folded back ; the lower one loofe, and pendant at 
the fides, There.are no cirri, 


The 
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The cheeks mufcular and protuberant. Teeth conical in 
both jaws. 


The upper front teeth larger than the lower, and placed in a 
double row ; the lower front teeth alfo in a double row; the 
lateral ones, both above and below, fimple, and extend as far 
back in the jaws as the angle of the mouth. The upper ones 
are about 18 in number, on each fide ; the lower ones about 
12; they are all bent alittle back and in a great meafure con- 
cealed by loofe gums. ‘There are’ no teeth in the palate. 
The noftrils are tubular, and fituated about half way between 
the eyes and the extremity of the roftrum. 


The eyes are placed high, ate rather oval than round ; rather 
fmall, and naked. The Iris golden. The branchial membrane 
contains fix ftrong rays, and is’ but little covered. 


The back is nearly ftraight ; the abdomen tumid : lateral 
line fmall and obfcure. The anus’much nearer the head than 
the tail, fo that from the throat to the anus is fearcely 4th part 
the length of the fifh. The tail from the anus to the end, 
contains above #ths of the length of the fifh, and tapers grad- 
ually to its extremity, ending ina point. The fcales are fmall, 
nearly oval, feparate, adhering by their whole under furface, 
arid a little funk beneath the fuperficies of the fkin. They 
are reprefented by dots in the figure. 


The dorfal fin begins a little back of the head, extends the 
whole length’of the back, is united with the tail fin, and at its 
point joins the anal fin, It contains CXLVI rays, XVill of 
which, 
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which, from the ggth to the 116th inclufive are very fhort, 
curved backward, and pointed ; the reft are foft and branch- 
ed. The pectoral fins are rounded and contain XX ftrong 
branched rays. The ventral fins are placed under the throat 
and contain Ill rays. The anal fin extends from the anus to 
the extremity of the tail where it is united with the dorfal, and 
contains CX XIII branched rays. The caudal fin is fo united 
with the dorfal and anal that it is difficult to feparate them ; it 
is therefore divided equally betweenthem. The laft rays are 
fo minute that they cannot be enumerated without removing 
the fkin. 


In the internal economy, as well as in feveral external par- 
ticulars, it refembles the catfifh, The ovarium is fingle ; 
and like other fifhes which refide at the bottom, it has no air 
bladder. 


It feeds principally on echini and afteriz of feveral {pecies. 
To collect its food, itis neceflary that it fhould frequent rocky 
places, and to this it muft be owing, that in the larger indi- 
viduals, the ventral fins are entirely obliterated, except two 
{mall cicatrices ; fo that at firft view they appear to bea fpe- 
cies of Anarhicas.* It is therefore from the younger fifh only 
that the ciaflical character can be determined. From the re- 
femblance above mentioned it has probably obtained the 

name 


* Lupus marinus of authors. Anarhicas Lupus of Linné, called here catfith, 
and wolf fifh, or catfifh in Dr. Cullen’s catalogue of the Mater. medic. 
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name of Wolf, by which it is known to our fifhermen. It is 
fometimes called Conger Eel. In the confiftence of the mufcles 
it is like the eel, and deprived of its head and {fkin, it is fome- 
times fold as fuch ; but it is preferable to the eel, as it feeds on 
living food ; whereas the eel feeds on carcafles. The largeft I 
have feen was 31 inches in length. 


This fifh is a fpecies of Blennius : it appears to differ from 
all the Linnean Blennii, and uncertain whether it has ever 
been defcribed, I fhall take its trivial name from the form of 
its body, and call it Blennius (anguillaris) pinnis dorfali, anali, 
caudalique unitis ; dorfali prope caudam radiis o¢todecim ab- 
breviatis {pinofis. 


The fifh reprefented at fig. IV, is of the carp kind and is the 
Cyprinus (Catoftomus) pinna ani radiis o¢to, labio imo carun- 
cula bilobata papillofa, cauda bifida ; firft defcribed and figur- 
ed by Dr. John Reinhold Forfter in the 63d: Vol. of Tranfac- 
tions of the Royal Society. His figure, compared with this, 
will be found to differ in the form of the head, although they 


both have the fame fpecific marks, 


Dr. Forfter obferves that, in his fpecimen, “ the head was 
full of elevations and tubercles; that he could not determine 
the colour of the iris of the eye ; that the body was comprefled 
or flat.” It feems probable from thefe circumftances, that his 
fpecimen had been expofed to the air and in fome meafure 
dried before he received it. The delineation here given was 
made with tolerable accuracy from a fpecimen newly taken. 
The 
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The head had no remarkable elevations except that over the 
nofe and the futures expreffed by dotted lines in the figure. 
It is one of the roundeft of its genus, The head is of the 
fame breadth with the body, “ gradually decreafing toward 
the nofe. The mouth is quite under the head ; when fhut, 
it is femilunar ; when open, round ; not far from the extrem- 
ity of the fnout and included in {mail round lips. To the 
under lip is fixed a bilobate, beardlike, papillofe caruncle. 
There are no teeth.” The eyes are rather large, the iris of a 
a pale, golden colour. There are III rays in the branchial 
membrane. “Over each eye is a longitudinal future.” There 
is no tranf{verfe future between the noftrils. “ On the covers 
of the gills are two, one on cach fide, beginning near the lobes 
of the caruncle of the under lip and going up arched toward 
the eye. Near the extremity of the fnout begins on each fide 
a longitudinal one, paffes round the eye and mounts in a 
curvature behind it, then it goes on” a little waving “ to the 
end of the head, where it again gets downwards and joins the 
lateral line. Where the head joins the body the two futures 
are connected by a tranfverfe one, which, as it were, feparates 
the head from the body. The lateral line at firft defcends, 
then runs on ftraight, rather nearer the back than the belly, 
to the beginning of the tail.” 


The top of the head, and back are of an umber colour, be- 
coming paler on the fides ; the body underneath is. whitith 
with a caft of fawn colour, and according as itis placed in the 
fun, reflects a golden luftre, 


“The 
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“ The {cales are fmall near the head and back, increafing in 
fize toward the middle and tail, clofe to which they are again 
{maller. The dorfal fin is fomewhat behind the equilibrium 
of the fifh, rhomboidal and confifting of XII ftrong branched 


rays.”* 


Pectoral fins of a broad lance fhaped figure, plated near the 
covers of the gills, and contain XVII rays. The ventral fins 
have IX rays. The anal fin is rather large and ftrong, fup- 
ported by VIII rays, the firft of which is fimple, the reft 
branched, the laft divided at its bafe, and has the appearance 
of two rays. “The tail fomewhat forked or concave,” and 
contains XIX rays. The pectoral, ventral, and anal fins are 
tinged with yellow. 


Dr. Forfter’s f{pecitnen was from Hudfon’s bay, and he 
mentions “ two varieties, both whitifh ; but one diftinguifhed 
by a mixture of a beautiful red.” This which is found in 
our waters is probably a third variety. The moft remarkable 
particular in its internal ftructure is the form of the air blad- 
der, which at about 3d part from its anterior extremity is con- 
tracted into a fmall neck, in fuch a manner that there appeat 
to be two bladders ; the anterior nearly round, the pofterior 
oblong and fomewhat conical. 


It is called Sucker in the neighbourhood of Bofton, and in 
the Diftrict of Maine it is improperly named Barbel. 


Airrerr, 19th Sept. 1794. 
II. On 
*For thefe quotations, fee Phil. Tranfaé&. of Royal Soc, of Lond. Vol. 63. part I. 
page 155, and for the figure, fee plate 6, page 157, ejufdem. 
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On Meteorological Obfervations, 


H. On Meteorological Obfervations and Bills of Mortality,in a 
letter from EDWARD A. HOLYOKE, M.D.A.A.S. ¢o the 


fate EDWARD WIGGLESWORTH, D.D. A.A.S. 


Salem, Feb. 22d, 1790. 
DEAR SIR, 


I AM much obliged to you for a fight of thofe papers, 
you forwarded to me by Mr. Prince: I think your method 
of communicating the refults, only, of your meteorological 
obfervations, much to be perferred to the grofs bill, for 
though, to condenfe them in this manner, be a work of much 
labour, yet it oceafions fuch papers to be much more attend- 
ed to, than they otherwife would be, and of courfe much 
more ufeful ; though I think it might be ufeful too, to file the 
obfervations, at large, with the fecretary, becaufe there may 
be certain inferences of importance drawn from thefe, which 
cannot be from thofe, fuch as, EF. Gr. the effet the winds 
have upon the mercury in both barometer and thermometer, 


&c.. 


I could not help attending, particularly, to the article of 
winds, by which I find all the American obfervations, I have 
met with, on that head confirmed, and that yours agree with 
what I have advanced in a paper I prefented to the Academy 


on the comparative cold and heat of Europe and: America, viz. 
2 that 
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that welterly winds are by much the moft prevalent ; for the 
two years contained in your paper! find the wefterly winds 
are to the eafterly as 673 to 258. 


I was glad to find by your communication on the bills of 
mortality, that fo many gentlemen have attended to this mat- 
ter ; and hope the ftock of thefe bills will be much enlarged, 
as it is only from a large number, and thofe continued for a 
courfe of years, that general conclufions can be deduced with 
any good degree of certainty. And I could wifh that when 
gentlemen are at the trouble of forming bills of this kind, 
that they would be as particular as poffible : I think much in- 
formation might be obtained from a monthly bili, which fhould 
likewife particularize the di/ea/es of which each perfon died in 
each month, and the age of the deceafed : this would inform 
us, not only which month was moft fatal to our fpecies ; but 
alfo what kind of difeafes were moft prevalent in each month, 
and to what ages the fatality was chiefly confined ; and thefe 
are all objects of importance. 


Upon the bill.of ages which you have collected, I would 
obferve, that the 1ft, the sth, and 6th periods are the largett, 
and that the 3d is the leaft, in proportion to the numbers liv- 
ing ; which facts may, I think, be accounted for thus ; Infancy 
is an almoft continued ftate of ficknefs, and the human body, 
not having yet attained any confiderable degree of ftrength and 
vigour, many at this period muft of courfe fink under their . 
various maladies: but between ro and 15 (the 3d period) 


when 
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when man has furvived the danger of infancy, and the body 
hath acquired fome degree of firmnefs, but not its full growth, 
he is then but little liable to difeafes, efpecially fuch as arife 
from obftruction, as the veflels are now foft and pliant, and 
at the fame time enlarging every day, in diameter, fo that if 
obftructions fhould be formed, the natural and rapid growth 
hath a direct tendency to prevent any mortal effects from this 
caufe. But between the ages of 20 and 30 (the sth and 6th 
periods) the mortality is greatly increafed ; which occafioned 
me no fmall furprife when I firft attended to this. circum- 
{tance, 7 or 8 years ago, when I firft began to keep an account 
of deaths ; but which I believe muft be accounted for in this 
way. It was obferved by Hippocrates, and the obfervation 
has been confirmed by almoft every phyfician fince, who has 
treated of the fubjeét, that pulmonary phthifis is by far the 
moft incident to perfons between 18 and 35 years old: now 
this difeafe has of late become much more frequent, both here 
and in Europe, than formerly, and makes up, I believe, at leaft 
a roth, perhaps a 6th of our whole bill of mortality ; if then 
we take 489, i. e. about one roth of the deaths in your bill, 
and diftribute that number into the years which Hippocrates 
and common obfervation tell us are moft obnoxious to phthi- 
fis, we fhall find it will amply account for the increafe of 
deaths in thefe’ periods ; for we find that from 20 to 35 the 
deaths amount to 645, from which, if we deduct 489 for con- 
fumptive cafes, we have left but 156 for the whole mortality 


of thefe 15 years, from other caufes ; to which we muft add 
that 











and Bills of Mortality, 6s 


that perfons, at this age, are as liable to fevers, as perhaps at 
any other, and that their numbers are greater than at any fub- 
fequent period : fo that with the exception of phthifis this 
period is perhaps the moft favourable to human life. 


Si quid novifti rectius iftis, candidus imperti, 
Si non, his utere mecum. | 


I am with efteem, Sir, your very humble fervant, 
E, A. HOLYOKE, 
Rev, Profefor Wiggle/worth, D. D. 
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Synopfis of feveral Bills of Mortality, by Rev. JOSEPH ' 
4 
r : ; 
M‘KEAN, A.A.S. Prefident of Bowdoin College. ; 
No. |Un- Bet.) § | 10/20; 30) 40 50| 60 70 | 80 |\golAb. 
Place and time of obfervation. | of {der|z1 & & | &}| &/&)& i &| &| & | & I& 
dths.|r y.| 5 | 10/20} 30] 40} 50] 60] 70] 80 | go | «|\100 : 
Roxbury, ft parifh, from 1783 to | : 
the end of 1793. II years. 245) 41) 47 3) 14) 30) 25] 13] 15] 20) 23] 413] 1] 0 J 
Marblehead, 2d parith, 1787 to| | 4 
1792. 6 years. 337| 75| 75} 16) 13) 28) 30) 27] 22) 24) 13] 12} 21 0 a 
Stow,1775t0 1796. 22 years. | 266) 46| 57) “7 23 aa| In|] 14] 33] 11) 27 x6 3) 0 
Brimfield, 1775 to 1789. except 
1785. 14 years. 212} 42] 33) 15; 17) 23} 18) 15] 9) 8) 4x2] 17] 310 
Wefttield, 1782 to 1791. 
10 years. 234| 46) 30) 13) 20) 24) 17] II} 12 20| 24} 12! Slo 
Faft Kingfton, 1740 to 1771. | 
32 years. 283 62) 62) 27) 24 26) 19] 22) 16 g| x 5 o re) 
Barnftable, Eaft precinct, 1786 to | | | 
1795, except'1793. 9 years. 168, 33) 21] 2 8) 14) 9| It) Is 16) 25 13) 210 
Hamilton, 1772 to 1796. | | | | | 
25 years. 294) 63) 29| 5) 23) 25) 16| 22! 20 30! 23 30| él 2 
Exeter, 1784 to 1788. 5 years. 126) 13) 14) 5| 9| 17; 10; 10) 6) tr} 12} 12] alo ; 
Salem, 1783 and 1784, 304 deaths, | | | ’ 
ages unknown 13, reckon only | 291] 71| 76 16) TO) 32) 21) 20) ra) rm) rs 8) alo 
Edgartown, 1761 to 1791. | | 64 ‘oj 4cerr. 
31 years. 367| 97; 50] 3) 16) 46| 17] 27] 14, 19; 21 to | 3unc 
| eet eae wre ee ee) ae, a ee ee eatniall 
Beverly, 1{t parith, 1785 to 1797. | | | 
13 years. 589/139 112) 29) 23) 59 56) 31) 31 39, 33) 32) s| © 
Total, s4ta|732|606/x61/200)345/249}220 184 ey 254] 205136) 2 
he Ss A 
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CONTINUED. 
~_ No. fund.{ bet.; 5 | 10 | 20] 304 40 | 50 } 60 | 7° 8 1yO) > 
Place and time of obfervation. of rir &, &l &l| & lw) wel wm] we | aL a I& - 
dths.jyear4| 5 | 10 | 20 | 30 | 40 | 50 | 60} 70 | 80 90 | 18 
ipfwich, rft and S. parifh, 1786, 7, 85| r5| 8) 3) 5| rol 7 6 3 5| 14) 8 ro 
Salifbury, 1786 to 1783. 
3 years. 77 11} e 6@'e€¢ a & a & an 8 10 
Montague, 1786 ta 1791. 
6-years, 59) Is} 10 ° 2 5 8 6 I 3 4) 4 1/0 
Northborough, 1786 to 1792. | 
7 years. $2| «1 3 2 I 5 5 5 2 I 8 6 3.0 
Hanover, 1786 to 1789. 
4 years. 51 4 6 re) 4 6 6 4 2 I 4| 12) 2.0 
Glouccfter, 1786. 42%, 3 s| 3| 3| 8} 4 5| 3 | j 2| ol 
Brookfield, 3d parith, 1786 to 1789. | 
4 years. 41 6 13) I 2 4 ce) 3 3 3 a 2 3/0 
Cambridge, 3d parifh, 1786 to 1789. | | 
4 years. 29) § 5s} Oo 4 2 4 ays OF Of af If 20 
Cambridge, Dr. Rand’s obfervations, | | 
1786 to 1788. 3 years. 26 I 7 2 I 1 3 I 1 4] 2] 3} Ojo 
Fryburg, 1786 to 1790. | | 
5 years. 25 8 4 3 I oO 3 I 2 co 63 | fo) fe) 
Wenham, 1786 and 1787. a1| 1 a| a| o| of 2 | of 3 5 3} clo 
Wilmington, 1786 and 1787. 19| 2 2| x) a 2| 2 o| i 3| a a| ¢ lo 
Northampton, 1786. 15] 4 a) o| ‘ 3| 1 4 1 2 a| clo 
Newbury, 2d parifh, 1786 and 1787. r3| 4 1) o| a| 4| I 1 O}, o| © 0} - 
meena Medicis Berta } es | ee | eee 
Reading, 1{t, parifh, 1786. s 2 o| o| ¢c i| I o| ajo1 I o| 0/0 
_—_—_——— es , 1 —— ee ee —————— i ti 
Weymouth, §. parith, 1786. : 3 o| o| © | J I | 3 67] © ojo 
Weft Hampton, 1786. 4| 1 a o| c 7 co} oO | 0 o| oc o| ojo 
579) 96 | 23| 33 58 5Q| 47 a4 a6] 6 53,12/0 
Brought over, 3412] 732 06) 161) 200, 345) 249) 220) 184) 21 ia 2$41205|36)2 
Total, 3991 $28) 6¢ £6) 184) 235, 40 ‘ 299] 267) 208, “254 321 258/482 
{ j 
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CONTINUED. 


The Bills from Hampton, Dover, Waltham, and Newton, give 


the number of deaths under 2 years, and between 2 and 5. 















































No. jund.}bet.| 5 | 10 | 20 }30)4050 60 | 70 | 80})0 
Place and time of obfervation. | of | 2 !2&|] & | & | & J&/k\&) & | & | & |& jab. 
dths|y’rs.} 5 | 10 | 20 | 30 |4als0j60, 70 | 80 | 90] ““j100 
Hampton, 1735 to 1763. 624) 166 65| 53} 62) $0135)23 231 43} 59) 3°\tS| Oo 
From 1767 to Od. 31, 1791. 260 58 14) TO} 11] 27) Sirsir3 19) 41} 36] 8 0 
Dover, 1767 to Sept. 1786. 377] 93) 29) 2| 38} 2 24127)19) 37 48] 31) S| x 
Waltham, 1767 to 1788. 244) 62] 20 r3| 19 18}1 17/13} 3} 25) 22) 440 

Newton, eaft part, 1782 to 1791. 

10 years. 129 29 7 5 12} 813 9 8} x16] 14] 44 0 
Total, |1634 408] 132) 104] 115 t5tl9aies 7? 119) £89)133136) & 


The Bills from Falmouth, W. Springfield, Hatfield, Afhburn- 
ham, and one from Marblehead, give in one number the 











deaths under 5 years of age. 
















































































No. fund. [bet.} 0120/30/40] 50]601 7807S {- 
Place and time of obfervation. | of | 5 |5 &1& x & [& [8 |& 1& | HF 
aths|y’rs. | 10 20}30 40] 50/60} 70/8c} 90] 91 8 
Falmouth, 1{t parith, from 1769 to 
1783. 1s years. | 349 148] 15/17142/39)19|19|22/14] 4] 1) © 
‘W. Springfield, 1770 to 1785. 
* 12 ofthefe died inthearmy. "209 98) 13 1g 9 9| 3\t4i2qit1] 2) o 
Hatfield, from 4th March, 1772, to | 
4th March, 1792. 201) 77) K7\T3IT) 9} S}'2in7i2016 ° 
Athburnham, from 1769 to 17386. 
+ 8 of thefe died in the army. +136) 85) 2) 5j20) sj 1] 1) 3) 8 5) x] 0 
Marblehead, 2d parifh, 1786. 65 38) 2) 4 3 3i s 4| 3, 1 2| ao 
Total, 95% 446 49/49 95/65 39}39159)6438| 8 ° 
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The whole number of deaths on the preceding bills is 6576, 
which happened at the following periods of life. 


Under 5 years of age, 2500 Living at birth, 6576 
Between 5 and 10 337 at s years, 4076 
to and 20 397 10 3739 

20 and 30 629 20 3342 

30 and 40 457 30 2713 

40 and so 401 40 2256 

50 and 60 324 50 1855 

60 and 70 433 60 1535 

7o and 80 $74 70 1098 

80 and go 429 80 524 

go and foo 92 go 95 

Above 100 et. a 100. 3 


Stillborn infants, and deaths abroad, have been rejected, 
when they could be diftinguifhed. In the 828 deaths, which 
are faid to have happened in the firft year of life, fome ftill- 
born are included ; but it is thought the number is not 
confiderable, In the bills from Marblehead, about 12 or 15 
deaths are fuppofed to have happened abroad, which could 
not be diftinguifhed. In the obfervations of feveral years at 
Edgartown, which were communicated in one bill to the 
Academy, the ages of thofe who were upwards of 70, are not 
particularly noted. Itis faid 39 were 70 years of age and 
upwards. The diftribution of thefe to the following periods 
was made in the ufual proportion ; but marked as uncertain. 
This is the only inftance in which any thing has been done 

K by 
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by conjecture. All the other ages in the Synopfis are agree~ 
able to the bills. The laws, by which the wafte of humaa 
life is governed, are to be learned from facts, not hypothefis. 





Coo 





Deduétions from fele& Bills of Mortality, by Rev. JOSEPH 
M‘KEAN, A.A.S. Prefident of Bowdoin College. 


‘THe following tables were formed from obfervations 
made in Hatfield, from March, 1772, to March, 1792; in 
Stow, from Jan. 1775, to Jan. 1797; in the Eaft precinct of 
Barnftable, from Jan. 1786, to Jan. 1796, except 1793 ; 
in Hamilton, from Jan. 1772, to Jan. 1797; and in the firft 
parifh of Beverly, from Jan. 1785, to Jan. 1799. 





Age.| Hatfield. Stow. BarnitableE-Py Hamilton, |} Beverly, rit-parith. 









































= ont inn’ fo. o m jAnn'l lo. on ‘li Nowon.) Annual 
years the bills|decr *t hebille she bills|decr’t [the bills /decr’t the bills.) decrement. 
o| sor {| as 1 2661 464 x68 | 32] a9, | ox 634° x50 
s}|-3156} 316]) a20] 26 136 8 231 13°, 482 64 
a} 140 7 194] 14 128 6 218 7 418 30 
3 1° 333 s 180 } wo] 122) “4 ant 7 388 12 
4} 128 4 170f 7 rrBy> 3 204 2 376. ¥3- 
5| 14 4} 163] 7 ums} ri 200 zr | . 363 12 
64 120° 3 156) 6 EI4 ° 2» uJ). 358 6. 
7 117 4 150 6 114 re) 200 3 345. 2 
8} 413 3] 144 5} 4 1} 197 O}} 343. 7 . 6: 
9} m0} 3-139] 3H 113 Oo] 4197 oO |} 337 4 
xo} 107 2 136 2 113 ° 197 a4 333 2: 
tr} 105 I 134 % 113 ° 194 ° 33% Y 
32} 104 I 133 2 313 2? 194 4 ii 33° r 
13 | 103 rf 130 ai} 132 o} 190 2H 329 - 3 
%4 ' x02 1 3128 a?’ 1 1, 2138 x 327. i 
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Age. Hatfield. | Stow. Barnftable, E. P. Hamilton. Beverly, 1{t parith. 
No. on | decre- || No. on |deere- || No.on |decre- || No on | decre- |{ No on | decre- 

years jthe bills.| ment. |/the bills.| ment. ' ithe bills.| ment. ||the bills.) ment. |/the bills} ment. 
1s IOI I 126 2 rir I 137 4 326 2 
16 100 I 124 2 1ro I 183 2 324 2 
17 99 2 122 3 109 2 181 5 32% 6 
18 97 I 119 3 107 i 176 2 316 2 
19 96 2 116 3 106 ft 174 ° 314 4 
20 94 I 1t3 2 105 r 174 4 310 4 
2E 93 I 111 2 || 104 r 170 ° 306 3 
22 92 a 109 2 || 103 a 170 I 393 . 
"23 go I 107 2 || xox r 169 2 299 & 
24 89 I 105 2 || xco a 167 5 291 8 
2 88 I 103 2 | o98 | « 162 2 283 x 
2 87 I 101 2 97 I 160 2 276 6 
27 86 rf 99 2 96 t 158 6 fl 270 6 
2 $5 I 97 a 95 2 152 2 264 8 
29 84 I 95 3 93 2 150 r 256 Ir 
30 | 83 % 92 I 91 I 149 2 245 . 
3I Sr I | gt I go I 147 t 237 6 
32 80 I go I 89 r 146 2 231 5 
33 29 I 89 I 88 r 144 I 226 2 
34 78 2 88 rt 87 b 143 bf 224 7 
35 76 ° $7 I 86 ° 142 3 217 4 
36 76 ° 86 I 86 r 139 2 213 4 
37 76 I 85 a r ||, 137 1 209 9 
38 75 I 33 I xr || 136 2 200 » 
39 74 ° 82 r I 134 I. 192 5 
40 7 I 81 I ri 133 4 2 187 5 
Al 73 I 80 I @ | 43% ° 182 5 
42 72 I 79 I I [" 131 } 2 177 % 
43 hi ° 78 I I 129 I 175 2 
44 qt ° "7 I ° 128 | 2 173 ° 
45 qt ° 76 I ° 126 6 173 r 
46 at ° 75 r rj} 120 x 172 ° 
47 7% I 74 2 2 t. 119 3 172 7 
43 70 ° 72 I 2 116 3 165 5 
49 70 I 71 I I 113 2 160 7 
50 69 2 70 1 rj} uu ) 153 3 
51 67 2 69 a a2 || 106 | 2 150 4 
52 65 x 67 I x |, 104 2 146 ° 
53 64 z 66 r a | 10% I 146 4 
54 62 I 65 2 c | zor ° 142 7 
55 61 I | 63 I 2 || -20T 3 135 3 
36 60 Oo} 62 I 1 | 98 3 132 3 
57 60 I | 61 I 2 i a9Sed* © 129 4 
. 8 59 ry} 60 2 zi 9s 2 125 4 
59 58 x | 58 I 2 93 2 121 r 
‘60 57 I $7 I 2 gt 7 120 3 
61 56 I 56 I 2 | $4 I 117 2 
62 55 2 55 I a-|| ° 83 r |} 15 4 
63 53 2 54 I ai & 7 118 3 
64 5 2 53 2 2 i 95 2 108 7 
65 49 2 i} 5% I 2 73 2 10% 2 
66 47 2 | 50 I I vhs x 99 3° 
67 45 2 |} 49 I ri. 70 4 94 4 , 
68 44 r jt 48 I 1 || 66 4 90 8... 
69 42 2 \ 47 I r | 62 I 82 4 
’ ] 
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Age. Hatfield, | Stow. Barnftable, E. P.| Hamilton. |Beverly, 1ft parith. 
No. on |decre- | No. on |decre- || No. on |decre- {|} No. on |decre- ] No. on | decre- 
years./the bills.) ment. the bills.| ment. |'the bills.) ment. [the bills.) ment. |the bills.) ment. 
70 40 2 | 46 2 40 3 61 2 78 a 
7% 38 8 44 z 37 3 59 t 76 3 
72 35 2 42 3 34 4 58 4 73 6 
73 33 3 | 39 3 3° 4 54 z 67 a 
74 30 a 36 3 26 3 53 3 63 2 
75 a8 x 33 2 23 2 50 3 64 4 
76 26 ri 32 3 a1 I 47 3 57 I 
7 25 t 28 3 20 2 44 I 56 3 
78 24 2 a5 3 18 2 43 5 53 4 
79 22 2 22 3 26 I 38 ° 49 7 
8e 20 3 19 3 15 a 38 10 42 ? 
81 17 3 16 3 13 2 28 I 35 7 
82 14 a 13 2 aI 1 27 3 28 4 
33 12 P} aI a ro I 24 2 24 x 
84 10 1 9 I 9 I 22 6 23 2 
85 9 I 3 I 8 I 16 3 an 4 
26 8 I 7 I 7 I 13 3 17 °o 
$7 9 I 6 I 6 a Io ° 17 I 
38 6 I 5 I 4 I Io 2 16 s 
39 ale a r 3 r | $ ° ix 5 
go + I 3 I 2 ° 8 3 6 ° 
gI 8 I 2 ° 2 I 5 ° 6 ° 
92 2 ° 2 I I ° 5 r } 6 2 
93 2 z z I I ° A ° 4 2 
94 I I ° - a ° 4 ° 2 o 
95 © - - - z I 4 ° 2 I 
96 - - - - r°) - 4 I I oO 
97 - - P “ P + 3 9 r 
98 ~ - ~ ~ - - 3 I ° wl 
99 > - » “ -  . 2 ° e = 
200 - - - - ~ - 2 ° ~ - 
101 ~ ~ - - - - 2 I - - 
102 - - - - - - I bs - - 
6281 7338 6462 108297 17388 
100 | 133 84 147 317 
ac} 6181 22|| 7205 9! 6378 25110680 | 34/1707! 
309 133 708 427 1219 





























From the whole number of perfons in each of the preced- 
ing tables, half the number that ftands againft o years is 
fubtracted, becaufe they do not all come into life at once, and 
the feveral remainders, being divided by the number of years,, 
mm which the obfervations were refpeG@ively made, would give 
the number of perfons living in the feveral places of obferva- 
tion, if the births and deaths were equal. 


The 
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The refults are as follow, The true numbers are, 
Hatfield, - 309 - - 703 
Stow, - SOF iit mle poet oe 830 mean. 


Barnftable,E.P.. 708 - - = 1365 
Hamilton, - 427. - = about goo 
Beverly, ft parifh,iztg - -— -= 2561 








Total, 2990 6359 
The true number exceeds the number deduced from the 


tables, in nearly the fame proportion that the births exceed 
the deaths. 


The number of deaths on thefe bills is 1563, and the births 
in the fame places, and fame periods of time, were about 


3375° | ! / 
As 1563 + 3375.53 2990 : 6456, differing but 97 from. the 
true number, which in a calculation of this kind is not great, 
as the data cannot be perfectly accurate. 


The mean annual number of deaths in the preceding places 
of obfervation is nearly 98, and the births nearly 213; the 
natural increafe therefore is 115. . Now, if 2990, the number 
of inhabitants deduced from the tables, were.the real ftock, 
this rate of increafe would be fufficient to double the number 
im a hittle more than 18 years and one third. But as the real 
ftock of inhabitants to be doubled by this increafe is 6359, 
the period of duplication is 38 years and 7 tenths. “It hence 
appears that the increafe of population in the old towns in 
New 






























7 Account of a Water Spout. 


New England is not fo rapid as has been fuppofed. But the 
rates, at which even old towns are increafing, are very differ- 
ent ; as will appear from the following table, in which the 
times of obfervation, the number of inhabitants, the annual 
deaths, births, increafe, and periods of duplication are exhib- 
ited together. 














(Time of obf] No.inhab.} Deaths. | Births. | Increafe. {Period of duplication. 
Nantucket, 8 years 4620 63:62 | 175. 111.38 | 29.0 years. 
Northborough, 125 550 6.55 19.58 13.03 296 
Stow, 22 830 12.13 28.63 ir6.50 | 35-2 
Beverly, rft parith, | 14 256 45-28 95+ 49.72 36. 
Barnftable, E. P. 9 1365 18.66 44-44 25.78 3% 
Shrewhbury, 20 963 12.15 26.75 14.60 46. 
Hatfield, 20 703 10.05 20.15 10.10 48.6 
Hamilton, 25 goo 11.76 24-48 12.72 49-3. 
Newton, 10 1360 19. 38.20 19.20 49-5 

13852 | 199.20 | 472.23 | 273-03 

















The whole number of inhabitants in thefe nine places is 
13852, their mean annual increafe is 2735, and apes ‘aay of 
duplication is 35: years. BE? & A LOUW toa : 
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Account of a Water Spout, in Watuppa Pond, at Freetown, i in a 
Letter from NEHEMIAH BENNETT, “Efquire, to JOHN 
DAVIS, Fyqpre. . | fa 

Middleborough, 08. 54.1798. 

DEAR SIR, = ' 

I HERE give you a defcription, of the remarkable 

Water Spout, which took place in Freetown, in the County of 

Briftol, ina Pond called the North Watuppa Pond. The Pond 

i3 


“ap eagle: te 





Account of a Water Spout. 7 


zs about four miles in length, from north to fouth, and from 
half a mile to a mile in. width. from eaft to weft. This phe- 
nomenon, which was feen at the diftance of eight or ten 
miles, took place in the month of. Auguft, 1797. The day. 
was clear and calm, and the pond. very {mooth, previous to its 
beginning. . Its-firft appearance was about two of the clock in 
the.afternoon, A roughnefs of the. water was noticed. near the 
eaft fhore of the pond, and very foon the. water’ began to rife 
in, form.of a pyramid or cone, to appearance. about forty feet 
in height ; thence it arofe perpendicularly in. a cylindrical 
form, in a very fhort time, and apparently, to the height of a 
cloud, which at the fame time was rifing from the weft. The 
cloud, at this time, appeared to. be low, and the front or fore- 
moft part was projected nearly in a perpendicular direction, 
toward the head of the water fpout.. The column of water, 
{till increafing in height, at length formed a.curve. near the 
top, to meet the cloud, and. quickly united’ with it ; at this 
time the cloud appeared to thicken and turn dark. The cone 
of. water appeared at bottom, about two rods in diameter, 
and-at about forty feet in height ; it appeared to be about 
three or four feet in diameter ; thence, of the fame bignefs, to 
the cloud, and.all appeared very black. This cone was fur- 
rounded. with a-mift or fpray of water, of about twenty rods 
in diameter:at bottom, and, inthe fame conie form, to the 
height of about thirty or forty -feet.,, . 


In about ten: minutes after it had united with the cloud, the 
bottom of the fpout feparated from the pond, fo that the 
obfervers could fee under it, and as foon as it had thus feparat- 


ed, 
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ed, it fwiftly moved weftward, acrofs the pond. When it 
came to the land, it twifted limbs from trees, tore the bufhes 
and carried leaves and fticks into the air. Crofling the land 
for a {mall diftance, and coming to a brook, a {mall column of 
water again arofe from the brook, to the height of twenty or 
thirty feet, and pointed towards the foot of the {pout which 
had feparated from the pond, and at this time was at a con- 
fiderable height. In a fhort time afterward, the whole of the 
fpout arofe and was all diffolved in the cloud, without any 
fudden or very uncommon fall of water. In about three 
quarters of an hour, or an hour afterwards it began to rain, 
and rained for about an hour very powerfully ; but the fhower 
was confined to the vicinity of the pond, and extended not 
far any way. ‘The motion of the water, in rifing, was in form 
of a fcrew, and the whirl or courfe of the water was againft or 
contrary to that of the fun. It appeared to run very fwiftly. 


I have colleéted this account from feveral refpectable gen- 
tlemen in the neighbourhood of the pond, who were eye 
witneffes to the phenomenon, One in particular, who gave 
me the moft minute account, was within about eighty rods, 
and particularly attended to it, etter 

Sir, if the foregoing will be ferviceable in your phitofophical 
ftudies, or in any other way,'the views of your humble fer- 


vant in tranfmitting it willbe completely anfwered. 
NEHEMIAH BENNET. 


Fon. Joun Davis, Ef. 


An 











Mineral Produ&tions, Fc. 73 
Au account of, Jyme of the mineral produdtions' it the. State of New 
_ Lark, accompan ying Specimens tran yfmritted for, the ‘Cabinet of 

the American Academy of Arts and Sciences ,) ina Letter from 
a BENJAMIN DE WITT, M.D. Sec. N.Y. Soc. Agric. Arts 
iy Manufact. F.A. A. FHS. 8. to ELIPHALET PEAR- 
SON, . LL. D. Cor vefponding serehery oft the Academy. | 


7? a 


DEAR! STRY: 


*HAvING 2 a convenient opportunity by the Rev. Mc 
Kirkland to tranfimit ‘to yi our Academy a fett of the tranfac- 


tions of our Society for the promotion of Agriculture, Arts 
and Manufactures, inftituted i in the State of New York, which 
I promifed-you ; T alfo fend by the fame hand fome fpecimens 
of mineral fubftances from my colle¢tion, which the American 
Academy of ‘Arts and Sciences’ will: pleafe to decept. Iam 
fond of {eeing colle&tions of the :fubjects: of Natural Hiftory, 
and-therefore willing! to:comtribute «my mite ‘towards them. 
Indeed fuch colieGions, when they become: large, are not only 
highly interefting as objects of curiofity ; but alfo. of great ufe 
in the ftudy of thofe fciences, which have nature for their 
fubj eét, fuch as Botany,. Chemittry, Zoology, &c. They ex- 
hibit as it were in one view the natural Auftory of a whole 
country, or of the whole world in proportion to their extent. 
Fhey open to our eyes ‘numerous pages in the book of nature, 
and allow us at-onée to read ‘herbeautiful and marvellous 
works, |They prefent to us.an elegant compendium of the 
creation, condenfed in the fall {page of aroom. Ifthe many 

L intelligent 



































74 Mineral Productions 


intelligent gentlemen, fcattered all over our country, who pof- 
fefs a tafte for fuch ftudies, were each to collect only a few of 
the curious objects that fall in their way, and tran{mit them 
to one luminous centre, fuch as that of your excellent Inftitu- 
tion ; we fhould foon be in pofleffion of a complete narpral hif- 
tory of our country. Difcoveries would be daily, made, and 
the moft important benefits refult therefrom. The many 
plants and foffils which now perhaps are embofomed:in ’the 
wildernefs, or buried in the earth, would be brought to, light, 
and applied to the moft ufeful purpofes of life. I fhould 
therefore wifh to fee our American academies of fcience, 
Philofophical focieties and other literary inftitutions pay; par- 
ticular attention to this fubject.. I can promife you. but a 
few {pecimens at prefent, as follows. 


No. 1. exhibits a {pecimen of zronore, procured from a mine 
near Weft Point, im the vicinity of -Hudfon’s river. This ore 
is fo rich thatit will bear tranfporting:in floops from there to 
Albany; and from: thence a number of miles inland to a lapse 
for the purpofe of refining. ni vhs 


No. 2. °Zron ore’found in the townfhip of Marcellus, county 
of Onondago. This mine is known but bya a few individuals, 


= - 
a 


and not yet worked. 


f 
LhioD 


No. 3., Bag ore ey iron (enn alfo i in bal pi of Qnoada 
go, at no great diftance fromthe falt fprings.). ..,) ao)c bas 


No. 4. Bog ore of iron, very’rich, found near the a 
{prings, and forged in large quantities, ’ - a : : 
2 No. 











in the State of New York. 7% 


- No. 5/°A 4pecimen ‘of a beautifulmilk white Gyp/um, ox 
platter of pais, of a carminated’texture; and fomewhat tranf 
parent, foufid* in large quantitiés inthe — of Camsillus 
and county of Onondago, $i . 


No. 6. The fame Gypfum calcined by a gentle heat and fallen 
to powder, refembling the fineft flour in foftnefs and white- 
nefs, | 


No. 7. reclame glaffy tutinan of the fame kind of 
Gyp/um, from, the fame place. . 


‘No. 8. A folid piece’ of Gypfum from ae fame place, and 
fornewhat ‘refembling the former; but exhibiting an appear- 
ance like camphor on: the furface of its tranfverfe frature.. 


The body of Gypfeous Chryftal, of which-the foregoingare 
famples, “lies about feven ‘miles nearly ‘weft from'the Sale 
Springs ; and about‘a quarter of a mile fouthward from where 
the main road to the weftward crofles the ftream that runs.out 
of the Of ifoo lake, here called the. Nine mile Creek. Ih pen 
called aan Geage Cerbeuine: Bromi this olace the waters are 
navigable, with batteaux into. the Onondago.or Salt lake and 
Seneca river, affording a;convenient tran{portation. , The Gyp- 
fum.is found againft the banks,of a gully, in which the waters 
that run through it in wet feafons have worn a pebbly channel. 
The bank declines but a few degrees from a perpendicular. 
About ten or fifteen feet from the bottom the Gypfum is feen 
like a rock of chryftal, which has been wholly covered with a 
few 
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few inches of mould ;.and feems to have beew accidentally dit 
covered by fomebody climbing up,the bank, and: flipping 
the loofe ground from the folid .furface of,the. Gypfeous rock 
with his foot. A furface of perhaps a yardsin diameter-has only 
been uncovered, and prefents an appearance which immedi- 
ately gives you an idea that the body of the mountain is of the 
fame fubftance. Although nobody has yet taken the paing ¢ of 
tracing it beyond the furface, which is mentioned as being ex- 
pofed to view. This plafter of paris, or rather Offi/co Cipfum, 
exifting to appearance in fuch large quatitity and of fuch'a fu- 
perior quality, muft in time become of great ufe to agriecul- 
ture and the arts. I believe it: to: be mych preferable! to, the 
beft kinds found in Europe, and: ufed for the finch. works... 


No. g» A more impure, piece of  Gyp/am found about eight 
miles weft: of the main'body above defcribed, near where the 
weftern road croffes the outlet of the Schaneateles' lake; -:. 


No. 10, An adultétated fipéciinen of Cypfeont earth, ‘lying 
between two ftrata of the impure ftohe in’which ‘it is entibed: 
ded ; found in lot No. 35 of the Onondago refervaticn,; about 
two or three miles eaft ‘of the Of ifco quarry. TE wea cai vere 
in digging a well fix‘ or eight feet below’ ‘the fiitface GF! the 
ground. Thefé minerals’ being found in fo many places, and 
at the diftance of two, thre and‘eight mitlésfrom the principal 
body, fhews that'the country abounds with ther} and affords 2 


ftrong prefumption that they exit’ in vety large ‘quarries. © 
~ “No. 
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No. 11. Suppofed:to be an imperfect. Gypfeous lone of a blue 
colour, foundin great quantities on the banks, of thc Cayuga 
lake. . lhave made no experiments on this ; but it emits a 
fulphureous, fmell when heated i in the fire. 


‘No..12. Contains four varieties of p/afer of paris from Nova 
Scotia, which, when ‘compared with our’s, will fhew the differ- 


ence between thé two. 


No. 13. A calcarecus petrefattion formed in the ftréam of a 
{pring of running water ; precipitated and coficreted ‘in large 
madles, among the. mois, 


No. 14. A fpecimen of the calcareous concretion, cemented 
round pebbles and various other ftones, dug out of the bottom 
of the falt fprings ; and found under the earth in large bodies, 
along the declivity in the vicinity, of the fprings, Of this na- 
ture I taketo.be the rocky bottom of*all the falt fprings of 
Onondago, produced probably by a precipitation of the lime 
from the water. (See my memoir on the falt {prings and man- 
ufaétories of Onondago. Agric. Tranf. N, Y. Soc. No. III. 
P99). 

No. 15. mr fample of ed moffy plant growing in abundance 
inthe, bottom of .the falt lake, which in fhallow . places. may 
be feen almoft covering the whole of it. . It ftill. retains the 
peculiar fmell which feems to be imparted to it by the, falt 
water. I fufpect 1 it to be of the nature “of the ‘plant. kali, ‘find 
perhaps the mineral alkali might be obtained from ie,” 
No. 
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No. 16. A red flaty ftone taken. out of one of the falt fprings. 


No. 17. Red flony fragments of which the declivity from the 
high ground defcending to the Salt Springs is compofed. The 
earth alfo intermixed with this is of the fame colour, refém- 
bling the red foil:of New Jerfey at Brunfwick ; perhaps the 
water oozing through this earth may give that property to 
the falt water by which it colours the wood and furfaces of 
ftones as it iffues from the fprings, although itfelf appears 
clear and tran{parent. 


No. 18. Salt chryftalized in {mall chryftals, procured from’ a 
pot of the falt {pring water after it was boiled down. 


No. 19. Produc of the falt’ water by fimple evaporation 
without feparation. Ithas a reddifh tinge, owing to the cal- 
careous earth, which is of that colour when feparated from 
the water in the a@t of boiling. The falt manufactured ‘at 
thefe fprings, fo much refembles the common white blown 
falt (only a little coarfer) that TI think it ee to fend 
. you afpecimen of it. 


No. 20. Appears to be a white foft clay fone found in great 
abundance in the townfhip of Camillus, Onondago: ‘county. 
In one place it underlays the foil for a large fpace, covered 
about a foot or more with mould. | 


No, 21. The ‘ate Jubftance reduced to powder, mixed into 
a pafte with water and dried. . It remains yet to be determin- 
ed 
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td to what ufeful purpofes in’the arts this may be appropri- 
ated. | 


No. 22. A while foffiil Jubfiance found in large quantities at 
the little falls on the Mohawk river. 


No. 23. A yellow mineral fubflance found on the eatt fide of 
the Cayuga lake near the water oozing out of the rocks and 
concreting to the fides of them. Ufed by the Indians as an 
emetic, and for the healing of fores. : ; 


No. 24. A beautiful bexangular rock chryftal, tranfparent as 
the pureft water, and perfectly polifhed on its furfaces. 

No. 2 5. A pure and fone as white as milk, found in great 
abundance in a place between Poughkeepfie and New York. It 
is eafily broken to pieces, and much of it fpontaneoully reduc- 
ed to fand, which is principally ufed on the floors of houfes in 
its. vicinity. | ser fs : é 

No. 26. A curious-aunular fione,in the fhape of a circular 
ring, formed finglyin the centre of a.bed of blue clay. I 
think it will puzzle the geologift to account for the manner of 
its formation. 7 | | ie 

No. 27. Contains fixty four fpecimens of as many varieties of 
ftones; to be found on the fhore of, Lake Ontario. Their un- 
common. beauty and variety of colour, fhape, texture and dif- 
pofition firft engaged my attention ; and I fometimes amufed 
myfelf; with making felections from them as I was walking 
along, the water.,, The pebbles beat upon the shores by the 
furf,» 

































So Mineral Produdtions 


farf, and worn in regulas-fpherical fhapes, are ail a commixture 
of thefe varieties, and exhibit a fingularly variegated appear- 
ance. An examination of this aflemblage of {pecimens. will 
perhaps afford you a complete idea of the mineralogy of that 
part of the country.. To account for the intermixture of fo 
‘Many different kinds of ‘ftone, many of them effentially _ ‘dit 
“tune from each other ; ; I firft imagined that they might have 
been conveyed from different and diftant parts of the lake by 
the motion and turbulence of the waters ; and this indeed 
feems to be partially the cafe. But when I came to infpect 
fome parts of the banks I found all that variety ‘interfperfed in 
gieat numbers among the clay of which they were compofed. 
This is efpecially true of that part of the fhore on which the 
garrifon of Ofwego ftands. Tt is here fixty or ‘feventy feet 
high, almoft perpendicular, confifting of clay, refting ona felid 
bafis of rock, nearly level with the furface of the water, where 
it exhibits a fhattered appearance. (Now it is almoft impofh- 
ble to believe that fo great a variety of ftoncs fhould‘be natar- 
ally formed, in one place and of the fame fpecies ‘of earth. 
They muft therefore have been conveyed there by fome: ex- 
traordinary means: Fam inelined to believe that tis may 
have been effected by fome mighty convulfion of nature, fuchas 
an earthquake or eruption ; and perhaps this vaft lake may be 
confidered as one of thofe great fountains of deep which were 
broken up when our earth was deluged with water, thereby pro- 
ducing that confufion and-diforder in the compofition of «its 
farface, which evidently feems to exift. 
One 
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One of the danks of the'Ofwego river about a mile from the 
lake is entirely compofed of ftrata of free fone, which appear 
to be fuperior in texture and beauty to thofe found in New 
Jerfey. Thefe will furnifh a cheap and elegant material for 
the ftately buildings which we may anticipate in a few years 
to be erected in- the city of Ofwevo- lately founded under the 
aufpices of our legiflature. 


Albany, Sept. 2, 1799s 
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An account of the deleterious effe8s of Mephitic Air, or marfh miaf- 
mata, experienced. by. three men, Fuly, 273.1797. In-a-well,.on 
the Bofton pier ; in a letter to the Rev. JOSEPH WILLARD, 
prefident of the univerfity in Cambridge, and vice prefident of 
the American Academy of Arts and Sciences. By Rev. JOHN 
LATHROP, D.D. 4.4.8. 


T HIS well, like that which was dug fome years ago on 
Minot’s T, a part of the fame pier, commonly called, the 
Long Wharf, is wholly furrounded: with falt water, againft 
which it is fecured with clay and ftrong boxes. 


The workmen had advanced about 27 feet before they e& 
perienced any inconveniency from bad air. 


The feveral ftrata, through which they paffed for geod wa- 
ter, were, 


rit. 
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ift. About 15 feet, confifting of the materials of the pier. 


ad. ——+ 14 feet, confifting of black mud, clay, fand, and 
the heterogeneous fubftances which had been depofited by the 


fea. 


3d. 4 feet and a half, confifting of very black mud, 
intermixed with the unconfumed roots of marfh grafs, fhells 
and other marine productions. 





After pafling this ftratum, the workmen began to bore. 
4th. 30 feet of light blue clay. 
sth. 


6th. —— 7 feet of hard and dark blue clay. 








23 feet of clay mixed with fand. 


ath. —— 3 feet of clay, ftones and flate. 


On the laft ftratum the workmen ufed the drill, and having 
broke through the cruft of flate, the water gufhed up with 
great force, and rofe to about 12 feet from the furface, where 
it has ftood ever fince. 


Upon entering the third ftratum, confifting of black mud, 
intermixed with the roots of marfh grafs, fhells, and other ma- 
rine productions, the workmen perceived an uncommon fcetid 
{mell. Faintnefs and difficulty of breathing fucceeded, and to 
fo greata degree, that they left the well, and could not be per- 
fuaded to go down again. 


Some hours after, a Mr. Ti/effon, the mafter workman, who 
was not prefent when the labourers experienced a difficulty of 


‘oJ 


2 breathing, 
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breathing, and left the well, having occafion to meafure the 
width atthe bottom, in order to fix a curb, infifted on being 
tet down. He had been at the bottom buta few minutes, be- 
fore he was feen to fall, and remain without motion. 


His condition, alarmed the other workmen, and one of 
them, whofe name was Bunting, was let down with.a fmall 
rope in his hand, to pafs about the body of Mr. Tile/fon, in 
order to pull him up; but before Bunting was able to make 
the rope faft, he fell. 


Although the danger was now known to be very great, the 
anxiety to fave the two men, who were in a dying condition, 
was fuperior to the danger. 


A Mr. Hancock, contrary to the advice of all prefent, went 
down, but no fooner reached the bottom, than he fell with 
the other two. 


There were now three men, lying apparently dead on the 
bottom of the well. | 


A fea faring man,. whofe name is Clarke, came to the place, 
at that moment, and would have immediately gone down, 
had not Mr. Yonathan Balch (who furnifhed me with the mate- 
rials for this communication) prevented him, until, by an ex- 
periment which he had tried on a like occafion, he might leffen. 
the danger. 


A common mat, fuch as merchants wrap about bales of 
goods, was faftened to a rope and letdown. By-working this 
. mat 
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mat very quick up and down, the heavy mephitic air, was fo 
mixed and diluted with the more pure air, in the upper part 
-of the well, that the men who lay in a dying condition at the 
bottom, experienced the benefit. In a little time they fhowed 
appearances of life, by moving their limbs. 


Mr. Clarke was then let down, and by taking one after an- 
other in his arms, he raifed them from the horrible pit, in 
which they muft have foon died, had not timely aid been ad- 
forded them. 

The fratum of black mud, intermixed with the roots of 
grafs, and the relics of the fea, twelve or fourteen feet below 
the prefent flats, is a curious article in natural hiftory, and af- 
fords evidence, that the peninfula of Bofton is now, very differ- 
ent in its dimenfions, from what it was many ages ago. 


With great efteem, 
ol amy, ‘Sir, | : ‘7 
Your moft humble fervant,. . 
JOHN LATHROP. 


Rev. Dr. Willard. 


Fatal 
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Fatal effedts of Lightning ; in a letter to the Rev. JOSEPH WIL- 
LARD, prefident of the univerfity in Cambridge, and vice prefi- 
dent of the American Academy of Arts and Sciences. By Rew 
JOHN LATHROP, D.D.4.48 | 

Bofton, Fuly sft, 1798. 

REV. SIR, 

In compliance with the requeft of the Academy, \exprefl- 
ed at the laf{t meeting, that the feveral members would conmmu- 
nicate fuch cafes of the effects of lightning, as may have come 
to their knowledge, I have the honor to communicate the 
only cafe which has happened in this town, fo far as I can 
learn, in which life has been deftroyed by a ftroke of light- 
ning. 


The account which I am about to. give has been communi- 
cated to me by Mr. Benjamin Henhderfon.. Mr, Henderfon is 
now 72 years old;and.as he was 12 at the time, he has a clear 
remembrance of the thunder, ftorm, and of the effects. 


He informs me that he then lived with his mother in the 
houfe which makes the north fide of) the. arch, leading to the 
dwelling houfe of the Jate Jonathan: Williams, Efq, , There 
were inthe room five gentlemen, belonging to the general 
court, himfelf, his fifter, and Deborah Stratton, the young per- 
fon who was killed. | 


As the ftorm increafed, this) Debotah, a child of about 13 
years old, being intimidated, ran to one ef the gentleman, who 
fat 
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fat very near a window, and placed herfelf on. the floor be- 
tween his feet ; covering her head with the fkirt of his coat. 
Mr. Henderfon, who gives me the account, fat alfo on the 
floor, not more than two feet from the fatal f{pot. 


The cloud came up in the weft, and in the midft of the 
{ftorm, there was a violent difcharge of thunder, whith burft 
off the cafing of the window near which they fat, carrying 
pieces of the boards to the middle of the room, and filling the 
whole with a ftrong fulphureous fmell, 


As foon as the perfons in the room were recovered from 
the firft impreflion, they found the girl was dead. Mr. Hen- 
derfon, who gives me the account, was for fome time infenfi- 
ble of what had happened. His fifter was alfo ftruck down. 
He tells me, he had no recollection of the c/ap, but as he came 
to his fenfes, he faw the girl dead, and found himfelf fo in- 
jured that he could not ftand. He was put to bed, and in the 
morning he found one of his arms was burnt and bliftered ; 
and feveral days paffed before he recovered the ufe of his limbs. 


I cannot determine from any circumftances related whether 
the difcharge was from the cloud, or from the earth. The 
cafings of the window, indeed, were flung into the room, but 
it appears from careful obfervation, that flivers and light pieces 
of wood, were driven, at the time of explofion, in every direc- 
tion from the place where a breach is made. 


In the cellar, and direétly under the place where the unfor- 


tunate child was fitting, there was an iron fpit, the one end 
of 
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of which ftood on the ground, and the other refted on the 
cellar wall. 


The fharp end of the fpit, which refted on the wall, was 
melted ; and direétly over the fpit, there was a fmall breach 
in the floor of the room. 


If the charge was from the earth, the {pit conducted it in 
fafety, as far as it reached ; and as the ele¢trical fluid is al- 
ways condenfed, and acts with moft force, at going off, or en- 
tering the fharp point of a conductor ; it melted the end of 
the fpit, as now defcribed. The charge then took the neareft 
good conducting matter, which happened to be the unfortunate 
child, fitting on the floor, directly over the fpit. In pafling 
through the floor, it is probable the fluid diverged ; the great- 
eft part pafled through the child, and produced inftant death. 
Afmaller portion took Mr. Henderfon’s arm, and burned it ; 
the whole then took the iron hinges, and hooks of the win- 
dow, and the lead in which the glafs was fet, and fo pafled 
away without leaving any other marks of its progrefs, except 
throwing a few bricks from the chimney ; or, if the charge 
was from the cloud, the effects and appearances would proba- 
bly have been the fame. This accident thows the danger of 
placing ourfelves in the courfe, between different portions of 
conducting matter, in the time of a thunder fhower. 


The iron fpit, ftanding by the wall, in the cellar, and the 
lead and iron work of the window, were good conductors. 
The explofion, whether from the ground, or from the cloud, 
found 
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found, the-unhappy, child between, thofe portions of conducting 


matter, and killed her in a moment. 


I¢ is remarkable, that the gentleman, between whofe feet-fhe 
fat, and with the fkirt of whofe coat fhe covered her face, re- 


ceived no hurt. 


Auguft 14th. 
SINCE writing the above, another perfon, an inhabitant, of 
Bofton, has been. killed by: lightning. 


On the tenth inftant, five men- were employed; by the fe- 
leétmen of the town, to.take acorpfé,; which had lain in a 
place unfrequented, until it became extremely offenfive, and 
bury. it on a {mall ifland inthe harbour. 


While digging the grave, they obferved a cloud gathering 
uearly over them, As one of the men was at work in tlie 
grave, and two others were ftanding very near, there was an un- 
expected difcharge of lightning, which ftruck to the ground 
the two men-who had been.ftanding by the.grave, one on each 
fide. 


The man who was then ia the grave, tells me,. the clap 
feemed tc him like the report of: two or three cannon, in as 
quick fucceflion as pofiible,, He inftantly looked up, and: faw 
the two men lying on the ground. With fuch. affliftance as 
he, and the other men were able to give, one of the two, who 
were ftruck, was foon. recovered ; in the other, whofe name 
was 
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was Fames Dill, no remains of life were feen ; his hat was torn 
very much, and was lying feveral feet from him. There was 
a breach in the fkin of his head, from which the blood ran 
down his face. From the breach in his head there was a 
dufky appearance like that which is made by the burning of 
gun powder, down his neck and breaft, and fo (chiefly on the 
left fide) to his feet. 


Col. Revere, who in the difcharge of his duty as coroner, ex- 
amined the body, tells me, he obferved the breach in the fkin of 
the head, and alfoa white mark, like a /<vatch, down the neck ; 
which he thought, was over the jugular vein ; and on each 
fide the white appearance, there were dufky ftreaks as defcrib- 
ed before. 


The man who was killed, had on a pair of ftrong canvafs 
trowfers, both legs of which were torn open ; the left in two 
or three places. 


As the members of the academy with to have every circum- 
{tance communicated, which carries evidence to fhow the 
direction of the charge, I will fubmit the following reafons to 
fhow, that in this cafe, the earth was pofitive, and the direction 
of the charge was upwards. 


The morning of the day, and all the forenoon, was extremely 
hot, with the wind, very fmall, moft of the time, from the 
weft. After a fhort calm, about 12 o’clock, there was a light. 
breeze from the eaft and fouth eaft, and in a fhort time 
clouds. began to appear. 


N According 
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According to the theory, which I believe is now generally 
received, the eaft and fouth eaft wind having taken from the 
atmofphere, a portion of the electrical matter, the particles of 
vapour, which had been feparated by it, approached nearer 
each other, and appeared in clouds. As the region of the at- 
mofphere, in which the clouds were thus formed, had been 
deprived of electrical matter, by the moift fouth eaft wind, 
the electricity of the clouds formed in that portion of the at- 
mofphere, muft have been negative, until fupplied with the 
fluid, from fome other quarter. The cloud which we are now 
confidering, I had obferved with more than common attention 
from my houfe. It was /ma//, but appeared very much con- 


denfed by the action of oppofite winds. 


The men who were on the ifland fay, there had been no rain 
or thunder from the time of their landing ; the fatal clap was 
the ff difcharge. As a portion of the electrical matter had 
been taken off, before and at the time when the cloud was 
forming, and the clap which killed the man was the fi7/, there 
is reafon to think the charge went from the fpot on the ifland, 
where he ftood, to the cloud, and fo reftored the equilibrium. 
Some circumftantial evidence, that the eleétricity of the earth 
was pofitive, perhaps may be gathered from the burfting open 
of the canvas trowfers, the tearing of the hat, and the breach 
in the man’s head. The electrical fluid pafling from the earth, 
dire&tly under the man, tore afunder the dry linen trowfers, 
which were open at the bottom, and tight at the top. The 
hat alfo, being of wool, and dry, was a bad conductor. It 
gave fome obftruction to the pafling fluid, and was therefore 
torn 
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torn in pieces, and driven to fome diftance. This refiftance 
might alfo give fuch a direétion to the fluid, as to break the 
fkin ; a thing not common even where ftrokes of lightning 
have been fatal. But whether the thoughts now fuggefted 
carry any evidence to prove that the electricity of the earth, in 
the cafe we have been confidering, was pofitive, or not, I hope 
others who have given more attention to {ftudies of this fort 
than I have been able to, will be led to make fuch communi- 
cations as fhall ferve to illuftrate this interefting branch of nat- 
ural philofophy. 
With great refpect and efteem, 
I am, Sir, 
Your moft obedient, 
And humble fervant, 


JOHN LATHROP. 
Rev. Dr. Willard. 


RE 








An account of the effects of Lightning on the boufe of JONA- 
THAN MASON, £/7. in Bofton. In a letter to the Rev. 
JOSEPH WILLARD, D.D. LL.D. and vite prefident of 
the American Academy of Arts and Sciences. By Rev. JOHN 
LATHROP, D.D. 


SIR, 


Asxout 2 o'clock, P. M. on Wednefday the. 23d. of 
May, a cloud, which had been feveral hours collecting in the 
weft and north, came up with a brifk wind and heavy claps 
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of thunder, Soon after the rain began to fall, the wind veered 
to the north, and brought over a very thick cloud, which 
had been collected in that quarter. The rain now came in 
torrents, mingled with hail and fire. 


A-few minutes after 2 o'clock, a difcharge of lightning: 
{truck a fhip atthe Long Wharf, which fhivered one of the 
mafts to pieces. Another difcharge ftruck the houfe of Jona- 
than Mafon, Efq. in Marlborough ftreet, and as the effects are 
fomewhat curious, I beg leave to relate them. The houfe is 
of brick, three ftories high, facing the ftreet to. the weft, with 
a new end of wood at the north. It is furnifhed with a good 
conductor, faftened to a chimney, and pafling down the north 
end by the brick wall. The whole charge of lightning pafled 
down the conductor, without any injury, except loofening two 
or three of the iron ftaples, with which the conductor was 
faftened, until it came to about 10 feet from the ground. The 
charge then divided in the following manner: A part pafled 
down the conductor, fplitting upon the fmall trunk or box, 
which enclofed it, near ‘the ground ;- but as: the earth was 
not fufficiently wet to carry off the charge, there was an ex- 
plofion, which burft through the cellar wall. The cellar door, 
which) was fhut, was very near the place where the lightning 
burft through the wall. The iron ring of this door attracted 
a part, or the whole of the lightning, which entered the ceilar 
at this place, and by the nails fent it out again into the open 
air, ripping off the wood on the outfide of the door, where the 


nails were clinched. 


We 
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We are now to follow a portion of the charge which flew 
off from the conductor, and entered the new part of the houfe, | 
at about eighteen inches from the conduétor, and about ten 
feet from the ground. 


In the infide of the room, directly againft the {pot where 
the lightning tore off the clapboards and entered the houfe, 
three or four long and flender pieces of iron are driven far into 
the wood work, to which the machinery for the houfe bells is 
fixed. From this centre, the wires are carried into the differ- 
ent rooms. I will now relate the effects of the lightning, as 
they are to be feen in the different rooms. A part of the 
charge was received by the wire, which leads from the above- 
mentioned centre, directly tothe kitchen. This portion of the 
fluid pafied through three partitions of wood and plaftering, 
without any damage, until it reached the kitchen. The houfe 
keeper, who was at the time near the kitchen door, fays, the 
firft fhe perceived was the ringing of all the bells, and at that 
inftant, fhe faw a crinkling of fire about the laft bell; as there 
are four in a line, and connected by the fame wire; and in 
an inftant the explofion from that bell, was fuch as deprived 
her of her ftrength, and had fhe not held by the door, fhe mutt 
have fallen. This difcharge from the bell, as there was no 
good conductor near, {truck a number of earthen difhes from 
the fhelves, and pafling through a {mail opening at the bottom 
of the dreffer, burft into the cellar, tearing off the lath and plaf- 


tering, which were carried to a confiderable diftance. 
Another 
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Another portion of the fluid was received by the wire, which 
leads from the fame centre, through the north front room, to 
the great entry. Upon entering the entry, the wire was melt- 
ed, and falling on adry mat on the floor, fet it on fire. This 
portion of the charge lofing its conductor, was attracted by the 
lower hinge of the front door, and conveyed out by the nails, as 
in the cafe of the cellar door abovementioned. Another part 
of the charge was carried from the fame place of entering, by 
a wire, which pafled through the north front room, acrofs the 
great entry, and along the cornice of the fouth front room, 
then turning at a right angle, along the cornice on the fouth, 
to the crank and bell cord by the fire place. 


The portion of fluid, which took this dire€tion, melted the 
wire foon after it entered the fouth room. It then took the 
curtain rod of the window neareft the front entry, and as it 
had no good conductor from the curtain rod, there was prob- 
ably an explofion, for the curtain was fet on fire, with the cor- 
nice, and the wood work about the window. A large looking 
glafs, which hung between the windows, was broken ; part of 
the charge then took the remaining part of the broken wire, 
and followed it round to the fire place; butas the cord which 
hung down with the taffel, made a bad conductor, the charge 
flew off from the wire oppofite to the corner of a large picture 
of prefident Wafhington, which hung over the breftwork, 
made a fmall opening from the back through to the gilding, 
ran down the fide gilding to the bottom, leaving a dufky 
mark, and from the picture, paffed down to the fmall opening 


between 
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between the breftwork and the marble mantle piece, entered 
the chimney and went off. 


It may be a queftion, why the whole charge did not go 
down the condué¢tor to the earth ? 


I imagine the rod did not enter fufficiently deep into the 
ground, From its explofion through the cellar wall, it is evi- 
dent the earth was not fufficiently wet to carry it eafily off. 
Meeting with an obftru¢tion in its direct courfe, it fought an- 
other ; and the irons for the bell machinery, abovemention- 
ed, afforded the moft ready conducting matter. The water 
alfo, which fell in a torrent, rendered the paflage of the light- 
ning eafy, from the conductor to the part of the houfe where 
it entered. 


With two obfervations I will finifh this account, which I 
fear is too long. 


The firft is, that the part of the rod which enters the 
ground, fhould go deep enough to be always in moift 
earth, and that it fhould turn from the building. Had thefe 
things been attended to, it is probable there would have been 
no explofion into the cellar from the foot of the rod. 


The other is, that great care fhould be taken not to have 
any good conducting matter ear the rod. The iron machine- 
ry for houfe bells, being about eighteen inches from the 
conducting rod, no doubt, attracted that portion of the charge, 
which entered the houfe, and produced the effeéts which have 
been 
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been related. Happily for the family, none of them were 
effentially injured. Mrs. Joy, who was in the chamber, over 
the place where the lightning entered, was prefled down, as 
with a heavy weight, and experienced a confiderable degree of 
numbnefs till the next day. 


With great affection and efteem, 
Tam, Sir, 
Your moft obedient humble fervant, 


JOHN LATHROP. 
Rev. Prefident Willard. 
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Obfervations on Eleétricity, and an improved mode of conftruédting 
Lightning Rods. in a letter, from the Hon. LOAMMI 
BALDWIN, F. 4.4. to the Rev. JOSEPH WILLARD, D.D. 
LL.D. vice prefident of the American Academy of Arts and 


Sciences. 


Woburn, Fan. 25, 1797. 
SIR, 

Tue partial effects of the electrical rods, which have 
been erected for the protection of buildings, &c. have led me 
to think, that they are not upon the beft conftruction, efpecially 
thofe that terminate in one point 


The philofophy of electricity feems to be enveloped in 
much obfeurity. Electrics and non electrics exift in nature ; 
pofitive 
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pofitive and negative, progreféand direction are properties not 
without their-evidence, yet want, explamation, + 


,¢ ee 


“From the experiments ri ‘Obfervations, whith" I have 
made, I am inclined to think, ‘that upon the fudden affem- 
blage of the clouds, in the time’ of a thunderftorm, ‘the elec- 
trical fluid is excited and difpofed, unequally, in frata, at dif- 
ferent altitudes, which are continually ‘varying in their sfitaa- 
tion, according as the explofions of the lightning ¢hift the power 
of attraction’; and itis highly probable; «that «there are, at 
thofe'times, frata of mon conducting atmofphere, interven- 
ing between other rata differently affected... Now. if: this 
be really the cade, and: the height of the points of the rod..do 
not happen to.correfpond. with the level of the fratum .affea~ 
ed, the ufe,of the rod will in a great meafure be loft.» . 


It isa well known faét, ‘that the cle@tical “fluid énters and 
efcapes by points “and angles more “reddiily than bit spherical 
terminations. 


From thefe circumftances I think it t mut appear; that..an 
electrical rod, . prepared like the. fample which accompanies 
this paper, would be better adapted’ to equalize the,fluid than 
the common cylindrical rods in ufe ; for the infinity of 
points, or rather the continuation of them from the bottom 
to the top of’ the rod, provides for the entrance or efcape of 
the fluid of any fratum, however affected, at any level, at or 
below the fummit points ; ‘which, I think, muft be confidered 
an additional advantage; at any rate, fuch a rod will anfwer 
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as well as the otherkind. If gentlemen would make this ad- 
dition, when they erect any new rod; the effect would foon 
be known, and it is my opinion that a rod might be denticu- 


lated in the manner propofed, at lefs expenfe than fquare bars 
could be reduced into acylindrical form. 


A rod, upon thefe principles, may be prepared in the fol- 
lowing manner. Take a number of fquare bars of iron, as 
they come to our market, of about an inch in thicknefs, and 
connect them together by a fcarfed, or a halved joint at the 
ends, and fecured with a fcrew. When a fufficient number 
of bars are thus conneéted to make the height intended (which 
fhould always be as high as the rod can poflibly be fuftained) 
then take them afunder, at the joints, and place each fingle 
bar in fucceffion, on a blackfmith’s vice, with the jaws about 
half an inch apart, for one angle of the bar to reft between, 
without bruifing, while the workman proceeds, with a cold 
chiffel, well prepared, to raife a barb, at the diftance of every 
inch, or half inch, along the upper corner or angle of the bar, 
as it lays in the vice, and when that corner is done, bring up 
another angle, in the fame pofition, and fo proceed, until the 
whole are finifhed. 


Rods upon this conftruction may terminate with three 
points ; but I fhould prefer a light ftar, or glory, at the top of 
the rod, and the lower end funk pretty deep into the earth, 
perhaps to the level of the fprings of water, and the hole fill- 
ed up with charcoal about the rod. 7 

2 Perhaps, 





Remarks on Lightning Rods. hil 


Perhaps, in fome particular ftates of the atmofphere, fuch a 
rod might affift in reftoring the equilibrium of the fluid 
among the /rata differently affeéted, by its entering at one 
place in the rod, and efcaping at another, while the earth re- 
mained neutral. 


If you think, that any thing can be collected from thefe 
hints to improve the electrical rod, I am willing they fhould 
be communicated to the American Academy of Arts and Sci- 
ences for their confideration. 


[ am with much refpeét, Sir, 
Your moft obedient fervant, 
LOAMMI BALDWIN. 
Rev. Fofeph Willard, D.D. LL.D. 
Vice Prefident of the American Academy of Arts and Sciences. 
Woburn, Fan. 25, 1797. 
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Remarks on the Hon. LOAMMI BALDWIN’s propofed improve- 
ment in Lightning Rods, in a letter from AARON PUTNAM, 
Efy. to the Rev. JEDIDIAH MORSE, D.D. 4.4.58. 


REV. SIR, 


AGREEABLY to your requeft, I now fend you the 
few remarks I made the laft fummer, upon the communication 
of the Hon. L, Baldwin, Efq. on eleétrical rods, publifhed by 
order of the American Academy of Arts and Sciences, in the 
Columbian 
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Columbian Centinel, 11th Auguft, 1798. Mr. Baldwin has very 
long and defervedly held a high rank in. the fcientific part of 
fociety ; and no one, I prefume, has a higher opinion of him 
as a man and a philofopher, than myfelf; and it is with diffi- 
dence I obferve, that in my opinion, he has erred in. his phi- 
lanthropic intentions of rendering electrical conductors more 
beneficial to mankind. As they have been ufed, they cer- 
tainly have not afforded complete protection ; but from what 
caufe they have failed, remains to be determined. 


From a variety of experiments, which I have made on the 
fubject, I am led to conceive of the matter relating both to the 
conductors, and the formation or /rrata of the clouds, in a dif- 
ferent point of view from Mr. Baldwin. 


In the firft place, I conceive heat to be the moft fubtle of al! 
fluids ; and of courfe the grand primum mobile ; that heat has 
the power of diffolving or liquifying air; the air of diffolving 
water (the fame as water has of diflolving falt or fugar) in 
fuch manner as to render it imvifible to human fight; 
therefore the greater the quantity of heat operating on the air, 
the larger the quantity of water that air will diffolve and ren- 
derinvifible. But apply any thing cold in contact with this 
warm air, thus filled with watery particles, and the air within 
the fphere of the cold body, will immediately let fall the wa- 
ter. Of this, we have daily proofs in warm: weather, when 
we bring into ‘a room, where the air is in the abovementioned 
ftate, a veilel filled with cold water, a cold ftone, or any fub- 
{tance 
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itance colder than the air, we obferve them fweat, as the com- 
mon expreflion is, which is nothing more than the falling of 
the water contained in the furrounding air, brought within 
the {phere of the cold body ; thus the watery particles of the 
breath, in warm weather, are inftantly diffolved on refpiration ; 
but in cold weather, they are vifible, and in extreme cold, fall ° 
in grofs particles on the furrounding objects. 


After feveral days of fummer’s heat, a large fpace of air be- 
ing in this heated ftate, clearly eftablifhes this hypothefis, and 
fhews us the caufe of thunder ftorms. A column of cold air 
burfting into the rarified fpace, deprives the warm air of the 
power to fuftain the water before invifible; condenfation 
takes place, which terminates in rain. Dry air, I conceive, to 
be a non conduétor, or at leaft a very bad one, and that air 
combined with a portion of water, may be rendered a very 
poor one, by the application of heat fufficient to diffolve that 
water ; but when the air in a given {pace, is deprived of heat 
by acolumn of cold air coming in contact, and the watery 
particles condenfed, they become a conductor, and of courfe 
will receive the electrical fluid. Thus this column of cold air 
generating moifture, as above ftated, pafles through a region of 
heated or dry air, and by itis ina degree infulated ; and at 
the fame time receives the {mall portion of electrical fluid con- 
tained therein. A cloud thus formed has a fphere, and within 
that {phere, certain frata differently charged at different times, 
but they appear to me of fo fhort duration, as to preclude the 
neceflity 
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neceflity of providing a remedy for them ; for we witnefs the 
lightning conftantly pafling from one part of the cloud to the 


other, and thereby producing an equilibrium. 


The elcétrical fluid being thus contained within the fphere 
of the cloud, there is an emptying or attractive diftance, which 
is larger than the ftriking diftance ; and a conductor brought 
within that attractive diftance of the fphere, would empty the 
whole cloud. This being the cafe, it appears to me a great 
miftake to place rods for conductors, high in the air, above the 
object we with to protect, for itis well known that no objec 
will be fo foon ftricken as the conductor. 


Under thefe circumftances, we muft have a ftrong propen- 
fity for emptying clouds, to run our conduétor fo high in the 
air as to empty the higheft clouds that fhould pafs, and there- 
by expofe them to the ftriking diftance, when nine out of ten 
would pafs us, and not even come within attractive or empty- 
ing diftance, provided our conductors were placed but a fmall 
height above the object we with to protect. The only reafon 
I conceive, that can be offered in favour of carrying conduc- 
tors high in the air, is to meet and empty the cloud fooner ; 
but this appears to me an inaccurate mode of reafoning ; for 
if ever a conductor fails to afford protection, it is when a cloud 
highly charged, approaches fo rapidly upon the point, that 
before there is time for it to be emptied, the point is brought 
within ftriking diftance, and is then unable to carry off the 
quantity thrown upon it; therefore, ifthe point is placed high 

in 
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in the air, for the fake of attraéting it, certainly it is in the 
fame ratio expofed to be ftricken. 


From the preceding obfervations, I conclude, that a point 
eighteen inches above the higheft objeét we with to protedt, 
would be much more fafe than one of eighteen feet. As to 
the multiplicity of points, I believe them rather prejudicial 
than otherwife. The Hon. Mr. Baldwin obferves, “ it is a well 
known fact that ele¢trical fluid enters and paffes off by points 
and angles, more readily than by fpherical terminations.” I 
conceive the electrical fluid pafling a rod properly prepared, to 
be the fame, in a degree, as water pafling a tube. For ex- 
periment, fix a tube with three or more branches, and pour 
water into each of the branches, at the fame time, and you will 
perceive a very confiderable obftruction, where they unite in 
the common ftock, or large tube, from the different direétions 
of the branches. This I think will apply to the ele¢trical fluid ; 
and I have been confirmed in the opinion, from repeated ex- 
periments, that a conductor with one point properly fixed, 
would empty an electrical battery more readily than one with 
three or four. 


I have two other objections to the rod propofed by Mr. 
Baldwin. Firft, Provided this rod, filled with points, from 
top to bottom, fhould be ftricken or overcharged, the electrical 
fluid would pafs off by thefe points in a variety of diredtions, 
much more readily, and. of confequence, be more liable to 
attach itfelfto furrounding objects, than if the rod were either 


round or fquare. 
Second. 
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Second. When. the eleGtrical fluid paflesfrom the earth up- 
wards. The earth, from its compofition, is infinitely more liable 
to be charged unequally in fata, than the air or clouds. When 
the lightning ftrikes, as we term it, it is as often from the 
éarth- upwards to the cloud, as from the,cloud to the earth ; 
although I conceive this to be a cafe that will very feldom 
happen to a rod properly fixed, yet fuch inftances may occur ; 
and moft certainly the ‘variety of points terminating ‘in “fo 
many directions would be more dangerous, as before obferv- 
ed, than a rod with one point only. | 


I am fenfible, fome of the ideas I have here expreffed, differ 
from the generally received opinions on the fubje@&. I how- 
ever think they can befupported. . If they afford you any fat- 
isfaction, it will much gratify your very fincere friend, 


AARON PUTNAM, 
Rev. Dr. Fedidiah Morfe. | 


Charleflown, Fan. 12th, 1799. 








SS 


Remarks on a Natural Phofphorus. By Doéor SOLOMON 
DROWN. 


Providence, Dec. 30th, 1786. 
SIR, 7 


As the following relation of a phenomenon, obferved at 
a place on Hofack river, near its junction with the Hudfon, 
by Mr. Jeremiah F, Jenkins, a reputable merchant of this 


town ; 
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town ; has been thought by feveral gentlemen here, worth 
communicating to the American Academy. I was led by the 
advice of my ingenious friend, Mr. Benjamin Weft, to addrefs 
it to you. 


Some time laft October, Mr. Jenkins was at his friend’s houfe, 
at Schaghticook, on the Hofack ; and going with him into his 
ftore, in the evening, they difcovered on the floor, the appear- 
ance of {cattered fire, which at firft was fuppofed to be rotten 
wood ; but on ftooping down, it had a more luminous appear- 
ance. ‘This induced Mr. Jenkins to put his finger on a fmall 
piece, which he drew along on the floor, a lucid train fucceed- 
ing, and retaining its brightnefs. He then rubbed it in a cir- 
cular manner, to about the fize of a crown, and left it to call 
fome perfons from the houfe adjoining, to fee this extraordina- 
ry appearance. 


On returning with the company, he undertook to fhew them 
the effect of rubbing another piece, about the fize of a,parfnip 
feed ; and proceeding as before, till it was about double the fur- 
face mentioned (the brightnefs as in the firft experiment) it fud- 
denly flafhed into a blaze, fet the floor on fire, and had the effect 
of the moft powerful cauftic on his finger ; which, through ex- 
treme pain, being rubbed againft his thumb, affected it equal- 
ly, both being exceflively burned. In this difagreeable fitua- 
tion, he attempted to extinguifh the fire, by plunging his hand 
into a bafon of water repeatedly, holding it under once fifteen 
or twenty minutes ; during the moft of which time, the finger 
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and thumb ‘vere free from pain ; yet when. expofed. again to 
the air, the fiery appearance and pain returned. He was then. 
led to wafh them in water, with plenty of foft foap;* which 
extinguifhed the lucid appearance, though the pain continued. 


The attempt to extinguifh the fire on the floor was attended 
with the fame difficulty ; nor was the flafhing fuppreffed tll 
after repeated ablutions. He obferves that the blaze had the 
appearance and fmell of burning fulphur. Two pieces being 
preferved, one in paper, the other in a filver falt celler, till next 
day, the firft, on examination, appearing partly diffolved, was 
wrapped in a frefh piece of paper, and put in a fmall clofe 
trunk. On taking it out to examine again, it unexpectedly 
flafhed into a blaze, and was confumed with the paper. The 
other piece, he brought with him ina fmall {nuff box. This 
retained its luminous appearance feven or eight nights with- 
out friction, a lucid vapour arifing from it on opening the 
box. 7 

Mr. Jenkins conjectured, that it might have been conveyed 
into the ftore from the neighbouring bank of the river, by ad- 
hering to the foot of fome perfon ; and to ftrengthen this fup- 


pofition, mentions the report of boys’ having obferved fome- 
thing like fire flafhing from the bank, when fifhing in the 


evening. 

The box herewith enclofed, contains only a very fmall piece 

of this matter adhering to one fide. When laft examined, it 

had not fo far loft its properties, but thata piece, the fize of a 
fae pin’s 

* Query, whether the alkaline falt of the foap did not neutralize the phofphoric acid, 

in this natural production? 
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pin’s head, rubbed on fmooth paper, would exhibit a luminous 
appearance in the dark. 


Weare forry, thatthe quantity brought was not fufficient 
to be fubjected to proceffes for afcertaining its component 
parts. May they not be a calcareous earth, for the bafis, and 
vitriolic acid, united with phlogifton, into a highly inflamma- 
ble fulphur ? 


Should the vitriolic acid be procurable from this fubftance, 
it might well pay the refearches of thofe, who fhall effect the 
difcovery of its bed. 


Happy, if can, by any means, conduce to the advance- 
ment of American {cience, 
I am, with the greateft refpedct, Sir, 
Your moft obedient humble fervant, 


SOLOMON DROWN. 
Rev. S. Wilhams, L.L,D. 
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Obfervations upon the art of extraGting Marine Salt from fea water, 
by evaporation, produced by the fun’s heat ; with a defcription of 
the works, and the feveral proceffes ufed in preparing Medicinal 
Salts, and Magnefia Alba. By JAMES THACHER, M.D. 
F. A.A. 


Every effay having in view the advancement of our 
manufa¢tories, and encouraging the efforts of induftry, will, it 
is prefumed, receive the approbation of every clafs and de-. - 
{cription 
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{cription of fociety. From this fource, refults that fubftantial 
advantage, to realize which, the public has an undoubted claim 
upon the energy and exertions of individual citizens. An 
enterprife, which affociates private emolument with general 
intereft, may with peculiar propriety be recommended to the 
confideration of the community. 


While then the active labourer is employed in explor- 
ing the bowels of the earth for riches, while the adventurous 
feaman hazards his fafety upon the ftormy billows, traverfing 
the mighty deep in purfuit of treafure, fhall we not reach forth 
our hands to receive that bounty of providence, which con- 
ftantly flows at our fhores, and daily wafhes the borders of our 


farms ? 


Thefe preliminary remarks have reference to the art of ex- 
tracing common falt from fea water by evaporation, which 
till within a fhort period was unknown among the inhabitants 
of this country, and even at this time a knowledge of the bufi- 
nefs is confined almoft exclufively to the fhores of Cape Cod. 


A want of particular information refpecting this productive 
branch of manufacture, has hitherto prevented its being more 
extenfively beneficial. An apology therefore for this commu- 
nication, were it not for its imperfections, would be unnecef- 
fary. Let it however be obferved, that in endeavouring to 
afQft the uninformed artift, I am not folicitous to vie with thofe 
who are in purfuit of literary fame. 


The method of preparing and refining falt in the falterns in 
different parts of Europe, would not comport with the circum- 
{tances 
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ftances of our country. The fuperior advantages of our: pro- 
cedure confj{ts in diflipating the water without the expenfe of 
fuel, the furnace and other apparatus for boiling. “ The. fuel 
alone expended in fome of their falterns, cofts more than two 
thirds the value of the falt.” Omitting therefore any particu- 
lar detail re{pecting the proceffes wfed in the preparation of fale 
in other parts of the world, the fubfequent obfervations will 
relate entirely to the fuccefsful experiments, which commenced 
with, and are now profecuted by the induftrious inhabitants: 
of Cape Cod. 


During the diftrefsful period of our revolutionary war, Mr. 
John Sears, with two or three affociates, were the firft who 
commenced at Dennis the manufacture of falt by evaporation ; 
their unpromifing attempts were deemed chimerical ; but by 
a commendable perfeverance, they repelled the obloquy of the 
incredulous, and in due feafon realized a profit exceeding their 
moft fanguine expectations. 


The undertaking has fince been greatly improved, and be- 
come an eftablifhment meriting public confideration, and as 
refpects the peculiar circumftances of the inhabitants upon the 
Cape, may be viewed as an acquifition of ineftimable value. 


The works now erected in: the county of Barnftable, from 
their advantangeous fituation and extent, are calculated to pro- 
duce annually an immenfe quantity both of marine and glau- 
ber falt ; the particular amount cannot at prefent be afcer- 
tained, One man in the town of Yarmouth, has upon his 

farm. 
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farm a valuable fet of works, confifting of 130,000 fuperficial 

feet ; the annual produce of which he eftimates at upwards of 
520 hogfheads of marine, befides a due proportion of glauber 

falt, amounting to about nine tons. This gentleman, with 
many others, are now augmenting their works in the confi- 
dent expectation of realizing a clear profit from 25 to 35 per 
cent. Some works pofleffing peculiar advantage in point of 
fituation, have yielded a greater profit ; and proprietors in 


general calculate upon defraying the expenfe of their works in 
four or five years. The average produce, is for every 1000 


fuperficial feet, 33 bufhels of marine, and 150 Ibs. glauber falts. 
The quality of the falt is equal to any imported. It weighs 
80 lbs. per bufhel, and is decidedly fuperior in point of 
ftrength to foreign falt, if in this refpect we except that which 
is made during the extreme heat of July and Auguft, which 
in confequence of a hafty evaporation, retains a portion of the 
bittern. This weakens the falt, makes it more foluble, and 
lefs proper for domeftic ufe than that manufactured in the 
more temperate months. Liverpool falt is fo ftrongly impreg- 
nated with lime, that fifh cured with it have the appearance 
of being whitewa/hed, which greatly injures their market.* 
Our works are remarkably well adapted to free the falt from 
this and other.impurities ; and it is from the feparation of 
this fubftance, that our falt acquires its peculiar whitenefs and 
purity. Confidering the duty impofed on foreign falt, the 

freight © 


* For fome of thefe particulars, I am indebted to the information and intelligence of 
the Reverend Mr. Briggs of Chatham. 
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freight and charges of that bulky commodity, our manufac- 
tories caneven in time of peace afford to underfell our importers. 


When therefore, our enterprife fhall have progreffed to that 
defirable extent to which the importance of the object, and the 
fuccefs of our experiments encourage us to hope, we may ex- 
hibit upon our fhores a fource of wealth little inferior to the 
celebrated falt mine of Cracow.* 


John Sears and Hallet Kelly, late of Dennis, have both ob- 
tained patents for their different plans of conftru@ting the 
works, which are held in competition, nor has experience fatif- 
factorily decided, which pofleffes the ftrongeft claim to prefer- 
ence.t Their refpective advantages, however, will appear from 
the particular defcription which follows. 


In the firft place a commodious fituation near the fhore 
fhould be made choice of, where the rays of the fun can fall 
with the greateft poflible effeét ; and-to render this more 
efficient, the vats fhould be built in a line extending from eaft 
to weft. Conformably to Sears’ plan, a vat 16 feet wide is to 
be erected on ftands of cedar rails or other {mall timber, at a 


convenient 


* Some of the falt mines are of amazing magnitude, the fingle mine of Cracow in 
- Poland,. is computed to hold falt enough to fupply the whole world for many thoufand 
years. There are houfes, chapels, &c. under ground all built of falt, or the falt 
ftones. The foffil is cut and turned into pillars, altars, crucifixes, images, &c. Often- 
times it is naturally cryftallized into very curious figures. Mafles are fometimes 
brought up weighing from 20 to 30 cwt. Neumann’ s Chem. Vel. 1. page 330. 


+ Sears’ patent is contefted upon the principle of his not being the original inventor, 
which queftion is now pending before the Circuit Cowst for decifion. _ 
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convenient height from the ground, care being taken to place 
a double board under every ftand to prevent their fettling. 
The frame is commonly formed of pine, hemlock or other 
joift. The largeft or fide timbers being 4 by 5 inches, and the 
middle ones 3 by 4. The floor is made of good feafoned 
boards, nailed upon this frame. A piece of plank, about fix 
inches in width, is placed upon its edge on the top of the outfide 
timber, refting upon the ends of the floor boards, and firmly 
fecured by upright pieces, trundled on the outfide, at proper 
diftances from each other, in the form of dovetail ; but an 
improvement in this method is, thatthe gunwale plank fhould 
fupply the place of the fide timber, having a groove within 
one inch of its lower edge, into which the ends of the floor 
boards are inferted. -This building muft be divided by plank 
partitions into three apartments; the water room being the 
largeft, muft occupy two thirds of the whole ; the pickle 
room takes up two thirds of the remainder, and the refidue is 
affigned for the falt room, 


The two laft rooms muft fall each a few inches below ‘thé 
one immediately preceding, for the convenience of drawifg 
off the liquor. 


It isa point of importance, that the floor of the falt toom 
in particular, be perfectly tight ; to this end, none but the beft 
of feafoned boards, planed on one fide, and entirely clear of 
fap, and loofe knots fliould he ufed. The joints, efpecially 
under the gunwale, fhould be caulked and payed. The cov- 
ers 
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ers or roofs fhould be made as light as poflible ; they muft, 
however, effectually fecure the vats from rain, as that would 
greatly injure the procefs, by diluting the pickle, and imped- 
ing the evaporation. They are in the form of the common 
pitched roof with gable ends. They fhould be ten feet in 
width, fo that a vat one hundred feet long, will require ten 
covers. The two pieces of crofs joift, which fupport the roofs; 
are furnifhed with fhivers, or fmall wheels of caft iron, or 
hard wood, and alfo fide fhivers, placed horizontally, to accel- 
erate their motion. Small ftrips of plank fhould be extended 
from the vats, fupported by proper ftands, for the purpofe of 
rolling off the covers, The roofs have ufually been covered 
with ordinary boards, except thofe over the falt room, which 
we are advifed to fhingle ; but a better method unqueftionably 
is, inftead of boards, to coyer the frames with fhingles nailed 
upon fmall rafters. In either cafe I would urge the expediency 
of painting the roofs white, for the double purpofe of preferv- 
ing the wood, and its power of increafing the reflection of fo~- 
lar heat. 


The invention of the late Hallet Kelly, comes next under 
confideration ; he direéts the vats to be made in the form of 
a parallelogram, 20 by 40 feet ; two of thefe join together at 
their angles, and communicate by a fpout. At the angular 
point is erected a perpendicular poft of a proper height, upon 
the top of which is balanced a large crofs beam, firmly brac- 
ed; the covers upon this plan have hipped roofs, are twenty 
Q feet 
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feet {quare, being a pair to each vat, and fufpended one at each 
end of this beam ; may be compared to a pair of brafs fcales 
inverted with their beam placed upon afulcrum.. The poft is 
furnifhed with a pivot at the bottom, turns off in the manner 
of a crane, and the covers then occupy the interval between the 
two vats) Thus.a line of works may be erected of an indefi- 
nite length in zig zag form, with a crane poft ftanding alter- 
nately between every vat, and the whole to be connected by 
{pouts. 


It will at firft view be perceived, that this piece of machinery 
is calculated to turn with great eafe and celerity, and it is con- 
ceded that a greater extent of works can be covered and un- 
covered in a given time upon this, than the former plan ; but 
it is objected by the advocates of Sear’s method, that the fuf- 
pended weight will derange the poft, and repairs become fre- 
quently requifite ; that they do not fo effectually fecure the 
vats from rain, and that they occupy more ground than the 
others. Some gentlemen, however, in whofe hands both meth- 
ods have pafled the teft of experience, affure me, that Kelly’s 
invention deferves the preference, although the difference im the 
coft is eftimated at 7 per cent. In fact the works upon either 
plan are completely under controul, and require very little 
manual aid to cover them, when rain is expected. 


Contiguous to the vats, it is neceflary to ereét a mill and 
pump for every 20,000 fuperficial feet of works, to complete 
the apparatus. The pump is placed in a fmall ciftern, 

2 funk 
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funk to the level of the tide water, from which is carried a 
fubterrancous pipe, towards low water mark. A {mall wind- 
mill, with canvafs fails, being now connected with the pump, 
the water is thrown into fpouts, and conveyed to every part 
of the works, .as occafion may require. Having now com- 
pleted the machinery, and brought the proprietor to that ftage 
of the bufinefs in which he may anticipate his compenfation ; 
it 1s next incumbent upon me to defcribe particularly the pro- 
cefs, by which the different kinds of falt are ufually obtained. 
In doing this, I fhall have regard to the order in which the 
occurrences will fucceflively refult. 


The water being pumped into the water room, immediately 
after being finifhed, that the work may fwell and become 
tight, fhould continue there until a confiderable part of it has 
evaporated, and the refidue acquired the ftrength and fharp- 
nefs of brine, The plugs are then to be withdrawn from the 
partition, and the liquor let into the pickle room, ‘The length 
of time required for its continuance in the firft room, muft 
evidently depend upon the degree of heat to which it has been 
expofed ; but for the precife time of drawing the liquor out 
of the pickle room, we have a more correct criterion ; for in 
this {tage of the procefs, a calcareous earth or lime begins to 
appear upon the furface, and foon fubfides to the bottom in the 
form of a white earthy powder. Soon after this occurrence, 
the liquor being almoft fully faturated with falt, exhibits a 
faline pellicle upon its furface ; and in a dry day {mall cryftals 
begin to form, which immediately concrete into corns, refem- 
bhng 
























- 3 7 we 
, , - 
A 
a Onn Se Ie ease ee eI Sea I ee Ses 
_ - etre . ae 


> aa 





es 


| 
( 


' 


rear ee a 


i ad 


Bee 





ty ae a ee 


—— by 3 
cetenteeneti sick are : 
_ oli ‘ate cana te si: A = - ns 
——Te ae ae SEB Ei Omg Sg aera Pea Sp " 


1g ee wep 


Pade ct etch 


% Shee er 


eS ee Ps a = te ee ane 
He Se va eee 


gscagatihagier’s Pas Oe ia nee Se te RE iS, Ss a Ri AS. ne 
az. ste ‘. 








116 Obfervations upon the art of 


bling hail, and precipitate to the bottom. The fubfidence of 
the lime, therefore, and the appearance of granulated falt, mark 
the point of time, when the pickle fhould be drawn into the 
falt room. In this laft ftage of the procefs, the liquor from fur- 
ther evaporation becomes highly concentrated, and the falt, 
accumulating upon the floor, affumes its natural cryftalline 
form. 


The falt fhould remain in the falt room, till a large quantity 
is procured, and more pickle added to it occafionally. When 
removed into the ftore houfe, fhould be placed upon a fhelv- 
ing floor, that the faline liquor may be entirely drained from 
it, 


The next fubject that fhould arreft our attention, is the 
preparation of the two kinds of medicinal falt procured at the 
works. The firft is obtained in the form of large beautiful 
cryftals, {carcely diftinguifhable from the genuine fal mirabile, 
or glauber falt, and is found to be equal in quality to the beft 
imported falts ufed in medicine. The manufacture of this 
valuable article is progrefling to fuch extent and perfection, as 
to meet the demand of the United States, and render impor- 
tation altogether unneceflary. It has alfo become an article of 
fome confeauence in commerce. Many tons of it are annually 
exported to the Eaft and Weft Indies, where I learn it comes 
toa ready and profitable market. Some objections have been 
made to this falt, on account of the large fize of its cryftals ; 
but this circumftance does not affect its medicinal virtues, and 
its repute in medicine has the fanétion of experience. 


This 
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This falt is procured during the cold weather in winter, 
from the pickle or brine in its concentrated ftate, and the fame 
refult will enfue, whether we have recourfe to the procefé 
antecedent or fubfequent to the’ cryftallization of the fea falt. 
Having procured a quantity of pickle, fufficiently infpiffated in 
the falt, it is to be expofed to ghe'cold weather in the vats dur- 
ing the winter, from the effeéts of which the falt will be found 
to fheot into irregular cryftals, and precipitate to the bottom. 
{n order to purify this falt, it muft be taken out, put into a 
copper boiler, being firft half filled with warm frefh water, 
with which the falt is to be diffolved and boiled for fome time. 
The folution, after ftanding an hour or two in a wooden veflel 
for the faces to fubfide, fhould be poured off from the fediment 
into coolers, where the falt will immediately form into perfect 
cryftals ; fhould the falt not be quite pure, nor affume. the 
form of regular cryftals, ic may be rediflolved, and the opera- 
tion repeated. After the cryftallization of both marine fale 
and fal glauber, there remains upon the floor-of the falt room: 
a faline bitter liquor, called mother, lye or bittern. This 
liquor has commonly been thrown away as ufelefs ; but, the 
workmen fhould be apprifed that it will yield both a neutral falt 
and magnefia alba. If this’ bittern be fet by in a cold: place 
for fometime in a leaden veffel, a quantity! of glauber fait, be- 
fore mentioned, will fhoot ; and if the remainder ‘of the bit- 
tern be gently evaporated farther, a frefh quantity of the fame 
kind of falt will appear ; but if the bittern be haftily evaporated 
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by boiling, and fet by to.cool, falt will be produced in the 
form of fine delicate needle point cryftals; having,‘ when 
taken out of the liquid, the, appearance of fnow. This is.no 
other than the genuine bitter cathartic falt of Epfom, fo called 
from the mineral {pring of Epfom, where it was originally dif- 
covered by Dr, Grew. .,Although this and the glauber falt are 
in their chymical. properties eflentially, diflimilar,. they are in 
medicinal virtues: nearly allied, and often. prefcribed indifcrim- 
inately.. Another article in the preparation.ef which fome 
attempts have been made at the works. on the Cape, is mag- 
nefiaalba. The fpecimens of it, which I have infpected, are 
manifeftly inferior to Englifh magnefia. “That prepared 
direétly from the bittern, is by-no means equal in purity to 
that produced from Epfom {alt.” : Si 


Our workmen are confeffedly unacquainted with the moft 
eligible method of obtaining,it in genuine purity ; nor. can 
they have accurate ideas upon the fubject, unlefs they poflefs 
fome knowledge’ of ‘the: laws of chymical affinity, and the 
powers of ele€tive attraction. Incidents influenced by thefe 
principles, although perfectiy familiar to the mind of every 
chymical operator, would be confidered by. \thofe not, verfed 
in that fcience, as inexplicable phenomena. Referring to 
chymical writers for further information, it will fuffice for our 
purpofe to obferve, that an acid and alkali poffefs oppofite 
principles, and that a combination of the two, form a neutral 
compound. Epfom falt is precifely in this predicament, being 
formed 
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formed by a combination of an abforbent earth, or magnefia 

and thevitriolic acid. It is by the decompofition of Epfom falt, 

or difunion of thefe conftituent’ parts, that we obtain genuine 

magnefia. There is a diverfityin the minutia of the procefs 

even in the hands of chymical operators ; but fince Mr. Henry, 
of Manchefter, (England) has improved upon. the .procefs, 
and his magnefia having juftly obtained celebrity and_prefer- 

ence on account of its delicate whitenefs and purity, his meth- 
od fhould be recommended as moft eligible for our imitation. 
The followingisnot effentially varient from,Mr, Henry’s procefs. 
“ Take any quantity of Epfom falt, diffolve it.in boiling water; 
and filter the folution. Diffolve alfo half the quantity of good 
pearl afh,and filter the folution. Both of ,thefe folutions 
ought to be fomewhat diluted, and it will be proper to ufe 
twice the quantity of water, which would fairly diffolve the 
falts. Mix the two folutions when nearly cold, and ftir them 
very well together. Let the mixture ftand for fome hours, 
until the precipitate has fallen to the bottom in form of a 
coarfe gritty powder. Put the whole then into a clean copper 
kettle, under which a moderate fireis made. Stir the matter 
inceffantly with a large wooden fpatula, to prevent the pow- 
der from fticking to the bottom. As the mixture heats, the 
powder begins to loofe its fandy appearance, and to increafe 
greatly in quantity ; fo that though at firft the mixture was 
quite thin, with only a {mall portion of fandy matter amongtt 
it, before it has attained the boiling heat, it will be fo thick 
that it can fcarcely be ftirred. When the grittinefs is quite 


gone, 
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gone, the matter muft be put upon a filtering cloth, and warm 
water poured upon it, till it runs infipid. The magnefia is 
then to be put upon chalk ftones, which will abforb the 
greateft part of the moifture, and it may at laft be fully dried 
in a ftove.”* 


In preparing this medicine, no point in the procefs is more 
important, than the repeated ablutions with foft pure water. 
The hardnefs of that from fome wells and {prings, renders it 
altogether improper for the purpofe ; but foft river or rain 
water, after being filtrated through a thick linen cloth, will 
anfwer equally as well as diftiHled water, recommended by 
fome operators.’ The ablutions, however, fhould be repeated 
until the medicine be reduced to an impalpable powder, free 
from all grittinefs or other impurities. The chalk ftones em- 
ployed for the purpofe of drying, fhould be frequently cleaned 
and expofed to a moderate degree of heat, and the powder en- 
clofed in fheets of white paper, and carefully dried before the 


fire or in a furnace. 


Thus have I endeavoured to contribute my mite to the com- 
mon intereft ; and however deficient my claim to general ap- 
plaufe, I can repofe with confidence in the hope of candor from 
the patrons of the Arts and Sciences. 


Such is the interefting nature of this fubject, that the pro- 
priety of a communication to the Academy of Arts and Sci-~ 
ences: 


* See Encyclopedia, Motherby’s Medical Di@ionary, and Quincy’s Difpenfatory, 
asth edition, Appendix. 
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ences has been fuggefted, and fhould it afford fatisfaction to 
that learned and refpectable Affociation, and in any meafure 
aid the {pirit of induftry and enterprife in our country, I fhall 
realize an ample reward. 


I have the honor to fubfcribe myfelf, Gentlemen, with fen- 
timents of profound refpect, your moft obedient | 


humble fervant, 


JAMES THACHER, 
Plymouth, duguft 16th, 1802. 








VR 


Procefs for making Cider, communicated in a letter from RICH- 
ARD PLATT, Ef. to Hon. JOHN ADAMS, 2.L4.D. 
Prefident of the Academy. 


Au late kinds of apples are beft, for inftance, 
Hughes’s Crab of Virginia, Redftreak, and other found, hard 
fruit. 


That the operation may be conduéted to the beft advantage, 
the following rules muft be ftrictly adhered to. 


1. Select all immature and rotten apples, and put the 
choiceft under cover from rain, as gathered from time to 
time, but expofed to fun and air, as much as poflible to 
mature, until the feafon is fo far advanced that the weather 


becomes cool and dry ; nights a little frofty, but not freezing 
R hard. 
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hard. This will happen either at the latter end of October, 
or by the middle of November, and the later the better. 


2. In grinding, a fingle tier of apples only is to be laid in 
the trough at once, to admit of equal preffure, and the wheel 
fhould not be heavy, as experience proves that bruifing the 
apples for about fix minutes (if thus arranged) is preferable 
to filling the trough, as is ufual, and grinding them for a 
long while, till fine. According to this new mode, there is 
lefs juice from the firft running, bur abundantly richer, and 
the cheefe being decomprefled, and ground over, will give 
the refidue for water cider. 


3. The pumice muft be* put in hogfheads with one head 
out, or hogfhead tubs, and there remain at leaft 36 hours, 
then made into cheefe with much good clean long ftraw, ahd 
prefled as ufual. When the juice is taken out of the receiv- 
ing tub, it muft be ftrained through fine, clofe, and thick 
flannel, wet in the firft inftance with water, and frequently 
rinfed out to admit the cider to pafs through, 


4. The juice, thus prepared, goes into the cellar, where it is 
to remain and undergo operation, as follows, viz. 


The cafks being filled up to the bungs, when the fermenta- 
tion comes brifkly on, pour into the hogfhead or pipe, a pint 
of beft Coniac brandy, and continue to do the like, to each, 
five fucceflive times, at the {pace of about fix hours afunder, 
when it will be found, that the liquor is fufficiently fermented, 
and the more certainly to accomplifh it, there muft be at 

2 hand, 
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hand, in jugs or demijohns, (as moft eafy to pour out of} 
fome new water cider, expreffed from the contents of the 
original cheefe, to pour in frequently, and fill up the cafks. 
Fo be fatisfactorily afcertained of due fermentation, a tap 
muft be placed in the centre of the head of each cafk and 
frequently pulled out. The eye and tafte being the criterions 
to guide ; whenever the firft is delighted, and the fecond 
gratified, that is the moment for drawing off the cidér, and 
putting it_in other cafks, (well cleanfed and fweetened with 
Coniac brandy,) wich muff fland perpendicular, and have a’ 
pint of fweet oil poured on the top, thereby giving {cope ‘to’ 
gravitation, and effectually excluding all air, owing to which 
the cider will always be fine, and retain its {weetnefs for any 
length of time. One may commence drawing from a cafk 
thus arranged, the day after the tranfpofition, and continue 
till fpring, when the refidue will be fit for bottling. Cafks 
fhould be made long and broadeft at top, in order to give 
the beft effect to the procefs, as in fuch cafe, there will be no 
danger of breaking the furface of the oil, which muft happen 
in hogfheads and pipes (unlefs a very large quautity is put 
on) owing to the expanfion of furface as the fluid defcends, 
Superiorities of this procefs. 
rft. Pureft juice. 


ad. Moft periect fermentation, fortified by the choice’ 


brandy. 
3d. Fulleft feope to gravitation. 
4th. Total exclufion of air. 
Flufhing, Long Ifland, Ofober 21, 1803. 


Account 
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Account of the refufcitation of a Moufe, found in a torpid tate, 
enclofed in a foffl fubftance. Communicated in a letter from 
OLIVER FISKE, M.D. #0 Hon. ROBERT T. PAINE, 
AA.F. 

Worcefter, March 15, 1803. 

SIR, 


ENctosep you will receive an authenticatéd ftate- 
ment of the facts refpeCting the refufcitation of a moufe, 
which fome time fince was the fubject of a communication 
to the American Academy of Arts and Sciences. 


The teftimony of Mr. Lincoln I could not obtain, as he 
now refides in fome part of Vermont. Mrs. Andrews, and 
others of the family, can affirm all that is ftated as having 
taken place in the houfe. Being perfonally acquainted with 
Mr. Andrews, who is one of our moft refpectable farmers, and 
a very correct man, I have not the leaft hefitation in fubfcrib- 
img my belief that the enclofed ftatement is correct. 

I am, Sir, moft refpectfully, yours, 
OLIVER FISKE, 
Hon. Rosert T. Paine, E/y. 


P.S. It may perhaps be inquired, why a matter fo extra- 
ordinary was not fooner made public? It did not occur to 
Mr. Andrews, that a fubject like this would be thought 
worthy of any particular notice. It was talked of among his 
neighbours, and almoft forgotten. In October laft, I had the 
firft 
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firft intimation of it; and judging the fact to be important, 
as connected with the inveftigation of natural hiftory, I applied 
to Mr. Andrews for the purpofe of preferving it, and received 
from him the narration as enclofed. Being apprifed of the 
ufe I intended to make of it, Mr. Andrews appeared cautious 


not to ftate any thing, which he could not clearly recollect. 
bag O. F. 


In the month of November, A. D. 1798, being at work with 
my hired man, Luke Lincoln, in removing fome loamy fand 
from a ridge, which projected into a meadow, we difcovered 
a fubftance of about the fize of a goofe egg, which from its 
colour and confiftence, we at firft fuppofed to be a piece of 
iron ore ; being as hard as. dried mortar, or a lump of clay 
expofed to the fun. After feveral attempts, with the corner 
of a fpade, we broke it, and to our furprife, found its nucleus 
was a moufe, rounded into a compatt form, which, upon being 
removed from the fhell, left a vacancy of the fame dimenfions 
as its fize, 


Recollecting to have heard of the refufcitation of toads, dug 
from the earth in a fimilar fituation, and with a view of 
making a fimilar experiment, I carried the monufe, to all 
appearance dead, into the houfe, and placed it at a proper dif- 
tance from the fire to obtain a graduak warmth. Some 
fymptoms of returning life began foon to appear ; after a 
little ftruggling, in a few minutes it was reftored to a perfect, 
living ftate, and ran off with activity. 

The 
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The mouie was of the fpecies, called by the Count de Buf- 
fon, the long tailed field moufe, or with us, from its fhape, colour 
and activity, the deer moufe. 


There was no appearance that the ground ever had been 
broken up, nor was-there any communication from this fub- 
ftance with the external air, or furrounding earth. © In thort, 
we faw no reafon to doubt that the moufe had been immur- 


ed for a century. 


DAVID ANDREWS. 
Signed in prefence of 
OLIVER Fiske. 
Worcefter, March 3d, 1803. 
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Account of an AInfcribed Rock, at Dighton, in the Commonwealth 
of Maffachufetts, accompanied with a copy of the Infcription, 
By JAMES. WINTHROP, £7. 


In Taunton river, about fix miles below the town of 
Taunton, and within the limits of Dighton, is a rock contain- 
ing an hieroglyphical infcription, which has long engaged the 
attention of the curious. The ‘rock is on the eaftern fide of 
the river, upon the beach, and the infcribed fide fronts: about 
northwefterly. Atthe loweft tides the water retires from the 
foot of it, but at high water it is commonly covered.’ The 
longeft fide contains the infcription; and looks toward “the 
channel of the river, and is the natural\face of the rock,not 
f{moothed 
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fmoothed by art. It is on this fide ten feet fix inches long, 
and four feet two inches wide. The height is not fo great, 
for the plane declines about thirty degrees from the perpen- 
dicular, fo that the top of the rock is about two feet from a 
perfon ftanding by the bafe of the infcribed fide. The other 
fides are fhorter, and drawn to a point toward the fhore, and 
are rough, as if large pieces had been broken off. The rock 
is of ‘a dull reddifh colour, which is common with the ftones 
in that neighbourhood. Tradition informs us, that in the 
laft century it ftood as much as four rods from the river, but 
the inhabitants by digging round it, upon the foolifh expecta- 
tion of finding money, gave a paflage to the tide. 


It is agreed, on all hands, that the infcription is hieroglyphi- 
cal; but for want of a perfect copy of it no fatisfactory expla- 
nation has been given. A very imperfect copy was publifhed 
early in this century in the philofophical tranfactions of the 
Royal Society of London. About twenty years ago a much 
more complete one was taken by the learned Profeflor Sewall, 
and is depofited in the Mufeum of the Univerfity in Cam- 
bridge. The lower part of the rock has been for a long time 
coated with mofs and dirt, which concealed a confider- 
able part of the infcription, and the fhortnefs of the time, 
which the tide leaves it, makes it impoffible, in the common 
method of copying, to be perfectly exa&. This will abun- 
dantly account for any deficiency or imperfe@tion in the copy 


taken by Profeffor Sewall, whofe habitual accuracy and atten- 
tion are well known. 


In 
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In the courfe of laft Auguft, upon the invitation of Judge 
Baylies, of Dighton, I went to view the rock, and take a copy 
of it. We were aflifted by Rev. Mr. Weft, and Col. Edward 
Pope, both of New Bedford, and Rev. Mr. Smith, of Dighton. 
We {pent one day in cleaning the face of the rock, tracing the 
character, and painting it black, beginning to work when the 
tide had fallen, fo as not to be above.our knees, and finifhed 
this operation when the water was about as deep, upon the 


flood. ‘The next day, which was the fourteenth of Auguit, 
the fame company went to the rock, provided with a large 


fheet of paper, of the whole fize of the infcription, and after 
retracing the charaéter with paint, to cure any vifcidity which 
the firft paint might have contracted from the extreme heat 
of the weather, we applicd the paper to the face of the rock, 
two of us managing the ends of the fheet, and the remainder, 
with towels, which we dipt into the river, preffing the paper 
upon the rock. This made the paper conform to the furface, 
and the paint prefently began to appear through it. As foon 


as the papef was dry enough to be removed, we laid it upon 
the fhore and completed the character with ink. Afterward 


I brought it home, and hanging it up to the light, traced the 
infcription with ink upon the other fide of the paper, it hav-. 
ing been reverfed by the manner of copying from the rock, 
Having thus completed the copy, I had 4 large pentagraph 
made, which would expand thirteen feet, and by this means 


have 
-o 
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have made a fair draft, which I requeft the Academy to ac- 
cept.* 


The infcription comes within eight inches of the bottom of 
the rock, and runs off at the top and ends, which makes it 
highly probable, that it has fuffered confiderably fince it was 
firft wrought. The character is generally about half an inch 
wide and very fhallow, appearing as if it were made by fome 
pointed inftrument. Inthe copy I have marked it by parallel 
lines, and their diftance fhows the width of it upon the rock. 
The fingle circles reprefent dots, and where there are two 
concentric circles, they reprefent a ring or circle in the orig- 
inal work. . 


I have been more particular in defcribing the procefs of 
taking the copy, becaufe I believe it to be the firft time in 
which it has been adopted, and appears in practice to be 
fimple and exact. 


Cambridge, Nov. 10, 1788. 


MEDICAL 


* Plate III, exhibits a reduced reprefentation of Mr. Winthrop’s original draft ; 
accurately traced under his infpection. 
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An Account of the Diffettion of three Perfons who died of the Ma- 
lignant Epidemic that prevailed in Bofton, in the Summer of 
1798. By ISAAC RAND and JOHN WARREN, M.D. 
F, A. A. 


Bofton, September 8, 1798. 


‘Tue great advantage to be derived to mankind from an 
infpeétion of the bodies of fuch as have died of fo formidable 
an epidemic as the yellow fever, muft be obvious to all. The 
following cafes of diflection may throw fome light on the na- 
ture of the difeafe as it prevails in this town, and may, we 
hope, be of fome ufe in inveftigating the treatment beft adapt- 
ed to the purpofe of checking or fupprefling its deftructive 


ravages. 


The firft cafe was of aman, who died on the fixth day from 
the feizure, and as no application was made to a phyfician till 
the firft ftage of the difeafe had nearly expired, the ftate of the 
organs may he confidered in a great meafure as the natural 
effect of the difeafe, undifturbed by art. 


In the cavity of the cheft, the lungs were remarkably affedt- 
ed ; they contained an uncommon quantity of dark blood in 
their veflels, which rendered them apparently more denfe than 

2 ufual ; 
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ufual ; the veficles not being diftended with air, and their 
fubftance confequently lefs compreflible than ufual. The 
pofterior part of both lobes was extremely livid, and in the 
cavities of the thorax was contained a large portion of extrav- 
afated blood, firmly coagulated, to the quantity of eight or ten 
ounces, as nearly as could be eftimated. 


The pericardium contained as much as two or three ounces 
of fluid blood. The heart was of its ufual fize ; but the coro- 
nary veins were fo diftended with blood, as to exhibit the ap- 

pearance of a moft fuccefsful injection. In the cavity of the 
abdomen, the part moft conf{picuoufly morbid was the liver. 
This organ appeared to be much inflamed both on its convex 
and concave furface ; its fubftance was much indurated, and, 
on cutting, refembled in colour, a boiled liver. The gall blad- 
der was contracted to a very {mall fize, and contained not more 
than a quarter of an ounce of a thick, glutinous, and almoft 
infpiflated fubftance, refembling pitch. There were no marks 
of any confiderable quantity of the bile having been lately 
contained in the fack, and none of the neighbouring parts had 
the leaft tinge that denoted its prefence. On cutting through 
the ductus communis choledochus, no bile iffued from the 
aperture ; the hepatic duct had alfo evidently for fome time 
ceafed to tranfmit its fluid from the liver. The ftomach ex- 
hibited an enormous diftenfion of its veins, efpecially round 
the pylorus, and had every mark of great inflammation. The 
inteftines, in general, were in the fame ftate with the ftomach ; 
the fmaller were confiderably diftended, and the larger con- 
tracted. 
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tracted. The fpleen was uncommonly turgid, but in other 
re{pects in its natural ftate. The peritoneum on the under 
fide of the diaphragm, and the pleura on the upper, bore the 
veftiges of inflammation, but no other parts of thofe mem- 
branes appeared to have been difeafed. 


The omentum was confiderably thickened, and from the 
turgefcence of its blood veffels, of a colour unufually dark. 
There were no appearances in the thoracic or abdominal vif- 
cera, of fuppuration, nor was any degree of fetor perceived to 
arife from them; nor was there the leaft mark of incipient 
putrefaction in any part of the body. It may be proper to 
remark on this cafe, that in every ftage of the difeafe, the dif- 
charges from the bowels were of the colour and confiftence of 
water gruel, excepting a few evacuations of a matter fimilar to 
what is called the black vomit ; and that this ufually fatal 
fymptom had alfo preceded the patient’s death on the fourth 
day of the difeafe. 


The fecond cafe. The fubje& of this diffeétion was the 
body of a perfon who died on the 12th day from the attack, 
with fymptoms of the mixed kind ; a remiffion of the difeafe 
had taken place, at the period ufually critical, upon which, on 
the fixth day, a delirium enfued, and continued to the moment 
of fatal termination. 


On opening the cranium, the brain was found to have its 
veflels aftonifhingly diftended with blood, an ounce or two of 
ferum was effufed between the dura and pia mater. Under 
the 





who died of the Malignant Epidemic at Bofton. 133 


the fagittal future, and by the fides of the longitudinal finus, 
where the large veins terminate in that cavity, a lymphatic 
band, about an inch wide, extending nearly the whole length 
of the finus, was formed by the coagulable lymph, which had 
been effufed from the blood veflels, by the violence of the 
preceding inflammation, and this fubftance had ferved as a 
medium of adhefion, between the dura and pia mater in that 
part. 


The lungs adhered very firmly to the pleura on the right 
fide, and appeared pofteriorly to have been much inflamed, and 
in fome parts to be indurated in portions of about the fize of 
a pigeon’s egg. The left lobe adhered fo firmly to the pleura, 
as not to be feparated but by tearing the fubftance of the lungs 
which here appeared extremely difeafed, and in a ftate of ac- 
tual fuppuration throughout its whole fubftance. The heart 
was in its natural ftate. The liver was much enlarged, and in 
a {tate that denoted a high degree of inflammation ; the con- 
vex furface of the great lobe near the gall bladder exhibiting 
marks of extravafation, as if violently contufed. The gall 
bladder was full of bile, and the ducts pervious. 


The ftomach was nearly in its natural ftate ; but, on the in- 
fide, the furface of the villous coat was befmeared with a mat- 
ter which feemed to be of the fame nature with the black 
vomit, though nothing of this kind had been ejected in the 
courfe of the difeafe. 


The duodenum was much inflamed for feveral inches from 


its commencement at the ftomach, and the whole tract of the 
{maller 
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fmaller inteftines was in the fame ftate. The urinary bladder 
was contracted to the fize of a pullet’s egg, and its inner coat 
appeared to have been in a high ftate of inflammation, the vef- 
fels having been diftended to fuch a degree as to have fuffered 
a rupture, and to have effufed a quantity of blood into the 
cavity of this organ. 


The ftate of the lungs in this fubject was probably the con- 
fequence chiefly of a previous difeafe, independent of that 
which proved fatal. An affection of the lungs had fome time 
exifted, whilft the fubjeét was, in other refpects, in tolerable 
health, and in the purfuit of his bufinefs ; fo that a pulmonary 
confumption would, in all probability, have fhortly put a pe- 
riod to his life, had the difeafe of which he died never over- 
taken him. 


The third cafe. In this inftance the difeafe terminated fa- 
tally on the fourth day. 


Upon opening the thorax, the lungs difcovered marks of in- 
flammation, anteriorly, and were extremely gorged with blood, 


in the pofterior part of their refpective lobes. 


The liver exhibited marks of inflammation, efpecially on its 
concave fide and pofterior part ; its texture was altered, and 
of a very denfe confiftence. The gall bladder was completely 


obliterated, its coats having coalefced with the contiguous parts, 
{o as to form with them one confufed membranous fubftance. 
The ftomach was externally, td appearance, in a natural ftate, 


but its inner coat was covered with that black coloured fluid, 
denominated the black vomit. 


The 
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The colon in fome parts had been much inflamed, as well 
as part of the omentum, which was attached to this inteftine. 


It is worthy of remark, that in both the cafes where the 
gall bladder had been difeafed, and ceafed to perform its func- 
tions, or if the liver had been rendered incapable of fecreting 
the bile, the body became yellow before death ; whereas, in 
the other, where the bile was found in due quantity, this cir- 
cumftance did not occur. | 


From the above diffections, which evinced a deficiency of 
fecretion in the biliary organs, the indications of cure feemed 
to be directed towards a courfe, which might obviate the in- 
flammation in general of the organs difeafed, and open the 
excretory ducts of the liver, that the fluid might refume its 
courfe into the inteftines. 


It is with the higheft degree of pleafure that we communicate 
to the public our hopes, that after proper evacuations, the ufe 
of calomel may be found to anfwer thefe important purpofes. 
This medicine has been accordingly ufed with much fuccefs 
in fifteen. patients, within eighteen days, all of whom, except- 
ing one, have recovered, or have paft the dangerous period. 
It has been given not in the ufual dofes, for the purpofe of an 
evacuant by the inteftines, but in {mall dofes of one, two, or 
three grains, every hour or two, fo as to produce a falivation 
as foon as poflible ; with this view, from one hundred to two 
hundred and thirty grains of calomel have been given in the 
courfe of three or four days, commencing the ufe of it imme- 
diately 
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diately after the firft copious evacuations by bleeding and 


purging ; and, in every inftance, as the falivation came on, 
the difeafe abated. 


Coinciding in fentiment refpecting the ufe of mercury, fo 
as to produce a falivation, we with pleafure mention the learn- 
ed Dr. Rufh of Philadelphia. But the method is more ex- 
plicitly and highly recommended by James Clark, M.D. 
F.R.S.E. in a treatife on the yellow fever, as it appeared in the 
ifland of Dominica, in the years 1790, 94, 95, and 96. 


The Doétor recommends the free ufe of mercury, both as a 
remedy and preventative ; and fays, “ the officers of the army 
and navy, who have leifure and can be prevailed upon, on their 
arrival in the Weft Indies, to undergo one or two courfes of 
mercury, take a few laxative medicines, after confining them- 
felves to a moderate ufe of wine, and living chiefly on vegeta- 
bles and fruits for the firft two months after their arrival, may 
rely, almoft toa certainty, on efcaping the fever. 


ISAAC RAND. 
JOHN WARREN. 





On the Ufe of Oil of Tobacco in the Cure of Cancers ; in a letter 
from Rev. ZEPHANIAH WILLIS, of King fon, to Rev. JO- 
SEPH WILLARD, D.D. L.L.D. F.A.A. 

King fton, Fanuary 13th, 1786. 

REV. STR, 

As every difcovery tending to the cure of cancers may 
be of importance, efpecially to thofe who have the misfortune 


to be vifited with this dreadful difeafe, the following cure may 
poflibly be deemed worthy of notice. 


Jonathan-Holmes, of this town, is aged 77, defcended from 
a family which has been remarkably fubject to cancers. 
About 25 years fince, an eruption appeared near the-outer cor- 
ner of his left eye, which continued to increafe till it appeared 
to be a confirmed cancer. He made application to a French 
furgeon then in the country, who profeffed {kill in fuch cafes, 
and had it taken out; and after fubmitting to along and fevere 
courfe of phyfic, appeared to have obtained a perfect cure. 


About five years fince, a fimilar eruption appeared under 
his right eye ; it continued to increafe flowly, attended with 
the ufual fymptoms ofa cancer, for about four years. During 
this period, he applied to a furgeon to have it extracted ; but 
being near the eye, he refufed to operate, left it fhould deftroy 
his eye and haften his diffolution. After this, it increafed 
very faft, difcharging a virulent humour, and having confider- 

T ably 
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ably large excrefcences, denoting it to be a cancer of the rofe 
kind. 


That fondnefs for life which is natural to alt, and the dread 
of falling a facrifice by this: moft terrible of all executioners, 
together with fome hints received upon the fubject, prompted 
him totry the following experiment. Being himfelf a fmoker 
of tobacco, he practiced filling his pipe with ftrong tobacco 
and fmoking it part out, applied a thin linen rag over the top 
of the bowl, and putting it to his mouth, blew the fmoke 
through the ftem ; by which a fmall quantity of oil was ex- 
pelled with the fmoke. By repeatedly blowing, a confidera- 
ble number of drops of this oil were eafily collected, which 
he applied to the cancer, both with his finger and by wetting 
lint with it and laying it on. This oil being of a very pun- 
gent nature, caufed a very ftrong fenfation. But a very few 
applications produced an evident alteration for the better. 
He continued the application morning and evening, and at 
other convenient feafons, attended with fimilar effects, for fix 
weeks or two months ; at the expiration of which, the cancer 
was entirely healed, with a very little {car remaining. 


In the firft experiment which he made to extract the oil, 
which was with a new pipe, he found that the oil was almoft 
wholly abforbed by the ftem. To prevent this, breaking off 
the ftem, he joined a wooden one, perforated in the fame 
manner: this he found did not abforb the oil, and that with 
a very little trouble a fufficient quantity was obtained. 

2 Whether 
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Whether this fimple cafe be worth communicating, is hum- 
bly fubmitted by your 
moft obedient, 
ref{pectful fervant, 
ZEPHANIAH WILLIS. 


The Rev. Foseph Willard, D.D. 
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APPENDIX. 
RBC 
COUNT RUMFORD’S DONATION. 








SIR, 


D ESIROUS of contributing efficacioufly to the ad- 
vancement of a branch of fcience, which has long employed 
my attention, and which appears to me to be of the higheft 
importance to mankind ; and wifhing at the fame time to 
leave a lafting teftimony of my refpect for the American 
Academy of Arts and Sciences, I take the liberty to requeft 
that the Academy would do me the honor to accept of five 
thoufand dollars, three per cent ftock, in the funds of the 
United States of North America, which ftock I have aétually 
purchafed, and which I beg leave to transfer to the Fellows 
of the Academy, to the end that the intereft of the fame may 
be by them, and by their fucceflors, received from time to 
time, for ever, and the amount of the fame applied and given, 


once every fecond year, as a premium to the author of the 
moft important difcovery, or ufeful improvement, which fhall 
be made and publifhed by printing, or in any way made 
known to the public, in any part of the continent of America, 
or in any of the American iflands, during the preceding two 
years, on heat, or on light, the preference always being given 
to 
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to fuch difcoverics as fhall, in the opinion of the Academy, 
tend moft to promote the good of mankind. 


With regard to the formalities to be obferved by the Acad- 
emy in their decifions upon the comparative merits of thofe 
difcoveries, which, in the opinion of the Academy, may en- 
title their authors to be considered as competitors for this 
biennial premium, the Academy will be pleafed to adopt fuch 
regulations, as they in their wifdom may judge to be proper 
and neceflary. _ But in regard to the form in which this pre- 
mium is conferred, I take the liberty to requeft that it may 
always be given in two medals, ftruck m the fame dye, the 
one of gold, and the other of filver, and of fuch dimenfions, 
that both of them together may be juft equal in intrinfic 
value, to the amount of the intereft of the aforefaid five thou- 
fand dollars ftock, during two years ; that 1s to fay, that they 
may together be of the value of three hundred dollars. 


The Academy will be pleafed to order fuch device or in- 
{cription to be engraved on the dye they fhall caufe to be pre- 
pared for ftriking thefe medals, as they may judge proper. 


If during any term of two years, reckoning from the last ad- 
judication, or from the laft period for the adjudication of this 
premium by the Academy, no new difcovery or improvement 
fhould be made, in any part of America, relative to either of 
the fubjects in queftion, (heat, or light,) which in the opin- 
ion of the Academy, fhall be of fufficient importance to deferve 
this premium ; in that cafe, it is my defire that the premium 
may 
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may not be given, but that the value of it may be referved, 
and being laid out in the purchafe of additional ftock in the 
American funds, may be employed to augment the capital of 
this premium ; and that the intereft of the fums by which the 
capital may from time to time be fo augmented, may regularly 
be given in money, with the two medals, and as an addition to 
the original premium, at each succeeding adjudication of it. 
And it is further my particular requeft, that thofe additions to 
the value of the premium arifing from its occafional non-adju- 
dications may be fuffered to increafe without limitation. 


With the higheft refpect for the American Academy of Arts 


and Sciences, and the moft earneft wifhes for their fuccefs in 
their labours for the good of mankind, 


I have the honor to be, with much efteem and regard, 
Sir, 
Your moft obedient, 
humble fervant, 


RUMFORD. 
London, Fuly 12th, 1796. 


Yo the Hon. JOHN ADAMS, E/y. Prefident of i 
the American Academy of Arts and Sciences. 




























Vote of Thanks to Count RUMFORD, 


Ar a meeting of the American Academy of Arts and 
Sciences, at Bofton, May 29, 1798, 

Whereas Benjamin Count of Rumford of Munich, in Ba- 
varia, has prefented to this Inftitution, the fum of five thou- 
fand dollars in the three per cent ftock of the United States, 
the intereft of which, by the terms of the donation, as ex- 
prefied in his letter of July 26, 1796, to the prefident of the 
Academy, is to be “ applied and given once every fecond year, 
as a premium to the author of the moft important difcovery 
or improvement which {hall be made and publifhed by print- 
ing, or in any way made known to the public, in any part of 
the continent of America, or in any of the American Iflands, 
during the preceding two years, on Heat, or on Light :” 
which donation has been accepted by the Academy, and by 
proper certificates, which accident only has delayed,* the faid 
{tock has now become the property of the Academy. 


Voted, That the thanks of the Academy be prefented to 
Count Rumford, for this his very generous donation, and that 
they experience the higheft fatisfaction in receiving this ad- 
ditional and very liberal aid for the encouragement and ex- 
tenfion of thofe interefting branches of {cience, which he has 
fpecified as the objects of his gratuity, and which 4e has fo 

fuccefsfully 


* The certificates of ftock, and the power of attorney to make the transfer, were 
loft, in confequence of the capture of the veflel by which they were fent. 
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fuccefsfully cultivated : That they entertain a high fenfe of 
the fentiments and views, fo becoming a philofopher, which 
have prompted him to this diftinguifhed at of liberality ; 
and in the execution of the grateful office, which they have 
undertaken, of awarding and diftributing the premium which 
Count Rumford has thus appropriated, they will facredly 
comply with the conditions of the donation; indulging the 
hope, that he will meet his reward, in learning that many in 
his native country are thereby excited to emulate his labours, 
and to promote the accomplifhment of his beneficent withes 
for the advancement of fcien¢e, and the augmentation of hu- 
man happinefs. 


Voted, That the Correfponding Secretary be requefted to 
tran{mit a copy of the preceding vote to Count Rumford by 
the carlieft opportunity. 





rey 


At a meeting of the American Academy of Arts and 
Sciences, May 26, 1801. 

Voted, That the Academy at their meeting in May next and 
afterwards, biennially, at their May meeting, will decide on 
the difcovery or improvement, which may appear to be en- 
titled to the premium direéted to be given by Count Rumford, 


according to the terms of his letter to the prefident of the 


Academy, dated July rath, 1796. 
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of Portuguefe coin, and a rupee of Ben- 
gal. : 

Experiments and Obfervations on Air, 5 vol- 
umes, 8vo. by Rey. Jofeph Prieftley, 
L.L.D. | 

Cook’s laft Voyage, 3 volumes, 4to. 

Young’s Six Month’s Tour through the 
north of England. 

Six Stones taken from the Giant’s Caufeway 
in Ireland. © 

Dr. Jeffries’ two Aerial Voyages. 

Crell’s Chymical Anaals. 

Dr. Waterhoyfe’s Synopfis of his Courfe Lec- 
tures on the theory and prattice of Med-’ 
icine. 

Experiments and Obfervations relating tovari- 
rious branches i in Natural Philofophy, by 
Rev. Jofeph Prieftiey. 

‘* Notte cogitata,”? by Stephen Sewall, Ef. 
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1785 | A. NEW Map of the New England States, - Messrs. orman i 
The Hiftory of New Hampfhire, vol. 1ft. by and Coles. g 
the Rev. Jeremy Belknap. ' The Author. 
A fpecimen of (Mr. Ifaiah Thomas’ printing 
Types. . Mr. Benja. Guild. 
TranfaCtions ofthe Society of Arts, Manufac- 
tures and Commerce at London, af The Society. ae 
ume Ift. ae & 
A pair of diving Tongs. Mr. Sam. Blodget. 
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Hon. Fon. Fackson. 
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The Author. 
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t The Author. 
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Donations made to the 


+ A piece of Afiatic coin. 


.| A collection of Indian Utenfils. 


1787 





A tooth of the Mammoth. 

Pryce on Minerals, Mines and Mining, folio. 7 

Monf. DeLa Condamine’s Journal ofa Voyage 

* to the Equator, 4to. 

Defcription of Machines and Models contain- 
ed in the Repofitory of the Society for the 
encouragement of Arts, Manufactures, 
and Commerce in London, 4to. 

Drawings of the abovementioned Machines. 

Premiums offered by faid Society, 3 vols. 8vo. 

A Regifter of the premiums and bounties giv- 
en by the Society. 

Lifts of the Society, and their rules and or- 
ders. | 

Obfervations on the Struéture and Draught of ¢ 

Wheel Carriages, by Joseph Jacob. 

Animadverfions on the ufe of Broad Wheels, 
and the Prefervation of the Public 
Roads, by Jofeph Jacob. 

A complete Treatise on PerfpeCtive. 3 vols. 

folio. 

A Sermon preached before’the Humane Soci- 
ety, London, by Rey. Thomas Jackfon, 

D. D. 
Inftances of Navigators, who have reached 
high northern Latitudes. , 
Aftronorical Obfervations made at the Royal) 
Obfervatory at Greenwich, from 1775 to 
1782, inclufive, by Rev. Nevil Mafke- 
lyne, D. D. Aftronomer Royal. 
Tranfactions of the Royal Society for the year 








William Hickling. 
Mr. William Fisk. 
Hon. S. H. Parsons. 


Thomas Brand Hol- 
lis, Esq. 


r By the Royal Soc. 
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1787 Memoirs of Literature, 8 vols. 8vo. 

Parkinfon’s Journal of a Voyage to the South 
Seas, 4to. 

The Works of John Fothergill, M.D. with an 
Account of his Life, by Dr. Lettfom, 4to. 

Memoirs of Dr. Fothergill, by Dr. Lettfom, 
8vo. 

Memoirs of the Medical Society of London, 
volume lft, 8vo. 

An Inquiry how to prevent the Small Pox, 
8vo. by John Haygarth, M.D. F.R.S. 


fheets. 

A print of the finding of Mofes. 

A Defence of the Conftitutions of Government 
of the United States, by John Adams, 
L. L. D. voiume 2d and 3d. 

Hutton’s Mathematical and Philofophical 
Tracts, 4to. 

Perry’s Englifh Dictionary. 

The Worcefter Colle€&tion of Sacred Har- 
mony. 


1788 


2 volumes, 4to. 
A general Index to the Philofophical Tranf- 


aétions of the Royal Society, 4to. 
Aftronomical Obfervations made at the Royal 

Obfervatory at Greenwich, in 1785 and 

1786, by Rev. N. Mafkelyne, D. D. 


par M. Le Marat. 
Effai fur ’ Education intelle€tuelle, par Alex, 
C. Chavannes. 
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. The Author. 
A plan of the county of Clare in Ireland, in 12 


A Specimen of the donor’s printing Types. | 
TranfaCtions of the Royal Society for 1787,_ 


Nouvelles Decouvertes fure la lumiere, 8vo, 
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| Conifiderations of the relative fitudtion of. 


France ahd the United States, tranflated 
from the French of E. Claviere, and J. 
P. Briffot. 

Hiftory of the Infurré€tions in Maffachufetts, 
and the Rebellion confequent thercon, nt 
George R. Minot, Eq. 

Newlpapers printed in Bofton, Cambridge, 

Watertowft and Worcefter, from 1768 of 

1789, 36 volumes. 

The Bath Agricultural Papers, 4 vols. 8vo. 

Maffachufetts Magazine. 

Duhamel’s Hufbandry, 4to. 

A variety of Minerals and Foffils taken from 

Gay Héad, on Martha’s Vineyard. 

Memoirs of the Medical Society of London, 

2 vols. Svo. 

A Botanical Arrangement of Britifh Plants, 
2 vols. 8vo. by William Withering, 
M.D. 

Differtations on the Englifh Language, he 

by Noah Webfter, Jun. Efq. 

Plates of Machines and Implements of Huf.- 

bandry, approved by the Society of Arts ; 

Manufaétures and Commerce in Lon. 

don, folio. 

Richardfon’s Englifh, Perfian and Arabic 

Dictionary. i 

Cafes ard Obfervations by the Medical Soci- 
ety of New Haven county, Conneéticut, 

a pamphlet. 

Tranfactions of the Society in London for en- 

couragement of Arts, Manufa@tures and 





Commerce, 5 vols. 8vo. 











Rev. Pres. Willard. 


The Author. 


Thomas Russell, Es. 


Ag. Soc. at Bath. 
Isa. Thomas, Esq. 
A Friend. 


Hon. Ben. Lineoin. 
The Society. 


The Authot. 


The Author. 


LsaiahT homas, Esq. 


Nicholas Pike, Esq. 
and Mr. ¥n. Mycalt. 


The Society. 


The Society. 
i On 








1790 


On the method of recovering perfons, appar- 
pamphlet, 4 copies. 


the Geneffee country. 
Medical Inquiries and Obfervations, 8vo. by 
Benjamin Rufh, M. D. i 


Duc de Croy. 

Tranfactions of the Royal Society, two laft 
numbers. 

Medical Papers publifhed by the Maffachu- 
fetts Medical Society, No. 1. 

A new and complete Syftem of Arithmetic» 
by Nicholas Pike, Efq. A.A.F. 

A Difcourfe delivered before the Maffachu- 


terhoufe, M. D. 
The firft part of the third volume of a Botan-’ 
ical Arrangement of Britifh Plants, by 


J 


Jonathan Stokes, M.D. 
The 5th volume of the Papers of the Bath Ag- > 
ricultural Society. 


Premiums of the Society for the year 
1790. 

Tue Lisrary or tax Late Honovrasze | 
James Bowpoin, Esq, DECEASED, 
PRESIDENT OF THE ACADEMY, CON- 


American Academy of Arts attd Sciences. 


ently deceafed, by Baron de Hupfeh, $ Tse Author. 


jun. Esq. 


Specimen of Minerals taken from a Spring in a Webster, 


The Author. 


Billings’ Mufic. Tho. Dawes, jun.£s. 
Journal dé Seavans for January, February, 

March, ahd May, 1789. ’ 
Memoir fur le paflage, par le Nord, par le F 4 Friend. 


The Society. 


The Society. 
The Author. 


fetts Humane Society, by Benjamin Wa- tr Author. 
William Withering, M.D. F.R.S. and bey. Stokes. 
4 


Four copies of the Rules, and Orders, and >The Society. 


| The Hon. James Bow- 


doin, L.L.D. dy dis 
last will, with liberty 





SISTING OF MORE THAN TWELVE HUN- 





DRED VOLUMES. 
ONE HUNDRED Pounps, L, M. 


to sell ‘such books as 
the Academy may di- 
rect, the proceeds to be 
applied tothe purchase 





Reon 


of new books. 
Catalogue 























1790 


1791 


1792 





Donations made to the 


















Catalogue of the Library of Harvard Univer-) Te Corporation of 
fity, 8vo. 2 copies. : the University. 
Two volumes of the Maffachufetts Magazine. Messrs. Thomas and 
A number of copies of the Rev. Peter Thach.}) 4ndrews, the Editors. 
er’s Sermon on the death of the ren Mrs. Bowdoin. 
James Bowdoin. 

Firft volume of the Gazette of the a Mr. ¥obn Fenno, the 
States. ditor. 

Les Arts et Les Metiers, thirty two volumes,» &. Franklin, L. L.D. 
folio. by bis last will. 

Tranfaétions of the Royal Society, 2 volumes. The Societ y. 

The Byzantine Hiftory, in 28 volumes, folio. 

** Muratori Rerum Italicarum Scriptores,’? fon. at ohn F weer am 
29 volumes, folio. oe the Academy. 

Mathematical Tables, 4to. by Charles Hut- 


ton, L.L.D. F.R.S. ee a 
Peivified worms, wood and fruit. Ye oe 
Defcartes’ Philofophy, and Newton’s Univer- : 

fal Arithmetic. : A Friend. 
Diogenes Laertius. 

A Welfh Englith Dictionary. Sam. i, Mitchell, 
Lauder on Milton. . M. D. 
Nouveau voyage dans les Etats-Unis fait en 

The Author. 


1788, par J. P. Briffot. ' 

Addrefse de la Societe des Amis des Noirs 
Replique de J. B. Briffot et mtu 
fur le nouveau decret. 

A Port Folio, and a Roli containing three 
hundred and fixty prints. ' 

Tables for readily computing the Longitude 

by Lunar Obfervations, by William Crof- t The Aut bor. 


Nath. Barrett, Esq. 


Tho. B. Hal, Esq. 


well, A. R. 
Eloge de M. Franklin, lu a la feance publique 
de l’ Académie des Sciences, le 13, Nov. 
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1790. Le Journal des Scavans pour 
l?Annee 1790. _ { Mr. De La Tombc. 
Churchman’s Magnetic Atlas. The Author. 


) Foseph Barrell, Esq. 


Two Cloaks, a Helmet, eight pieces of Cloth Cp Be fae 


of various colours, and many other arti-| Fobn Derby, Esq. 


ticles brought from the Sandwich Iflands. } foe a y Rowen 


| Esq. owners of the 
Jjirst American ves: 





that visited the Paci’ 
tc Ocean. 
A Century Sermon preached at Newton, De- 
ber 25, 1791, by Rev. 
a r 25,17 y Rev. Jonathan Ho The Author. 
The upper Shell of a curious fifh. ~~ Mr. Isaae Story. 


A curious Horn found in Africa, and a bill . , 
‘ Rev. L IM 
fifh taken near Cape Cod. : ev. Levi Whitman 
Tranfactions of the Royal Society, 1791. The Society. 
Hiftory of New Hampfhire, volumes 2d and? agp AN 
3d, by Rev. Jeremy Belknap. The Author. 
A Sea Porcupine, a Flamingo’s wing, and fev- 
eral other articles from the Coast of Af-$ Mr ¥ames Tate. 
rica. 
The fkin of a fnake 9 feet and an halfin length 
killed on a plantation near Surinam. f Capt. Ingraham. 
Memoirs De L’ Academie Royale des Scien- 
ces De Turin. Vol. IV. f The Academy. 


The Death of Chatham, a print. FJ. S. Copeley, Esq. 
Marine Produ¢ctions—Coins. Mr Samuel Mather. 
Bayle’s Diétionary. 5 Volumes folio. Eben. Storer, Esq. 


The President of the 


i. ° ? ic. 
De lectricité de corps Humain. De lectric the Academy. 


Ingenhouz Experiments on Vegetables. 
it¢ de Végétaux par Bertholon. 


Journal 



































1793 


1794 


























Donations made to the 


Journal Des Scavans in 12 Numbers mr 

1791. M. De La Tombe. 
Petrifactions found in Virginia. F. F. Spooner, Esq. 
A Colleétion of State Papers, 1 vol. 4to. 

by Ebenezer Hazard, Efq. The Author, 
Flora Rustica, 6 firft Numbers. Fobhn Davis, Esq. 


A Difcourfe in commemoration of the Dif- 
covery of America. By Jeremy Belknap, $ 7he Aushor. 


D.D. 
Le Journal des Scavans, 17th No. M. De La Tombe. 
Commentationes Societatis Regiz Gottin- 

genfis, Vols. 8, 9, 10. The Society. 
Tranfactions of the Royal Society 1792. The Society. 
A curious Hornet’s Neft from India. Miss Archibald. 
Afbeftos paper, made at Danbury, in Con- 

necticut. Mr. Gardner Baker. 


Tranfaétions of the New York Society for the 
promotion of Agriculture, Arts and mae The Society. 
ufaétures, Part I. 

Outlines of the do€trines in Natural Hiftory, 
Chymiftry and Economics delivered in] The Ayshor. 
the College of New York, by Samuel L. 


Mitchell, M.'D. 
A Folio Bible. Isaiah Thomas, Esq. 
On the Infpe€tion of Pot and Pearl Afhes, by 

Dr. David Townfend. The Author: 


A Bow and Arrows from Charlotte lands.  (Cgpz. Fobn Cruft. 
Tranfaétions for the Royal Society for 1793. he Society. 


Specimen of Soap Stone. Mr. Fd ian. 
American Biography, vol. I. by Jeremy hee A 
Belknap, D. D. t The Author. 
American Geography, vol. I, by C. D. Eb. 
eling. The Author, 


Hazard’s Celle@tion of State Papers, vol..2d The Author. 
A Specimen 








1794 


1795 








American Academy of Arts and Sciences, 53 


A Specimen of Iron Spikes and Nails fo pre- 
pared ds to be proofagainft corrofion, and } ¥, Cranch, Esq. Lon. 
Book defcriptive of the fame. 

The Child’s Inftru€tor, Part I. by Foster 


Waterman, A. M. The Author. 
Specimen of Earths, found near Saratoga, and 
an Alligator’s Ege. ' Rev. F. Morse, D. D. 


Sharp’s defcription of Utenfils in Hufbandry. Dr. Isaac Rand. 


Memoirs of the Medical Society of London, ee 
volume 3d. Dr. Amos Winship. 


Obfervationes Chirurgico, Obftetrico Anato- 
mico-Medicz. 

Barlow’s Avis aux ordres privilégiés. 

Oeuvres Philofophiques de M. T. Hemfter- $17, Dumas. 
huis, 2 volumes, 

Commentarius in Apocalypfin Joannis, by J. 
G. Eichhorn. 

Memoirs de l’Académie Royale de Sciences, 
a Turin, Annes, 1791—1792. 

Ebeling’s Geography, volume 2d._, 

Sermons by Nathan Fifke, D. D. 


Vote Academy. 
The Columbian Grammar, by _ 


The Author. 
The Author. ‘8 


The Author. 
The President of the 


Dearborn, A.A. F. 
General view of the Agriculture of the north 


ern counties and iflands of Scotland. Academy. 

An illuftration and menfuration of folid Geom- 
etry, and catalogues of inftruments, by (Te Author. 
William Jones. 

A sample of blanched Nails, and a volume en- 
titled ‘*‘ An Attempt to promote the Com- 
mercial Interefts of Great Britain,” by f The ae? ibe 
William Langworthy. 


W Obfervationes: 
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Donations made to the 


1786 Obfervationes in Euripidis Hippolytum. 








Dilffertatio Literaria de Oftracifmo Athe- fre Author. 
nienfum, by Profeffor Luzac. 

Treatife on the nature of Influx—Do@trine 1 
of the New Jerufalem concerning the 
Lord—Concerning the Sacred: Scrip- 
tures—Of Life—Aphorifms of Wif- 
dom—Heavenly Doétrine of the New 
Jerufalem—Dialogues—Angelic Wifdom 
concerning the Divine Wifdom, part I 
and IT. 

Areana Celeftia, 1ft No. by Emanuel Swe- 
denborg. ‘1 

Addrefs. on the Death of the Hon. Thomas ? 

Ruffel, Efq. by Do€tor John Warren. § The Author. 

De Vi vitalé Sanguini neganda, by Profeffor } 
ye ee The Author. 

Tranfactions of the Royal Society for 1795, Royal Society: 
lft and 2d parts. 

Afiatic Refearches, 4 volumes, 4to. Asiatic Society. 

Hiftory of the Diftri€t of Maine, by James 
Sullivan, LL, Bt § Tbe Aatige. 

Specimens of Lead, Tin, Copper, and Iron } 
Ores. Cryftallizations, Black Lead, and 
a Shrew Moule from Nova Scotia, Fluor Mr. Yobn Beath. 
Spar from England, Vitrifications from 
Gay Head, and a Medal of Auguftus 
Duke cf Saxony. 

Outlines of a report from the Board of Agri- 
culture, on the fubjeét of Manures, by 
Robert Somerville. 


} 
Firft volume of the Nightingale, a periodical ee 


+ Mr. William Fill. 








Fohn Lathrop, jun. 


mifcellany, publifhed at Bofton. Esq. the Exltor. 


Specimens of Cloth, Cord, Hooks, Bafkets, 
&e. from the North Weft Coaft, and 
Sandwich Iflands. 


Mr. Fob ie becitie 


2 





The Pres. of the Acad: 
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1797 
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Jawbone of a hammer head Shark. Capt. Benj. White. 
Part of the hcad of a fpecies of Mullet,-from 

a Fames Brown. 
Large Walp’s Neft from Surinam. Capt. B. Watts. 


Effays, political, economical, and philofoph- 
ical, by Benjamin Count of Rumford. The Author. 

American Univerfal Geography, 2 vols. Ge- 5 
ography made eafy, Elements of Geog- 
raphy, Thankfgiving Sermon in 1795, 
Sermon on the death of Hon. Thomas (24 Author. 
Ruffel, Efg. by Rev. Jedidiah Morfe, 
D. D. 

Experimental Refearches concerning the phi- 
lofophy of Permanent Colours, by Ed- ( THe Author. 
ward Bancroft, M. D. 

An Effay on the abufe of Spirituous Liquors 
by A. Fothergill, M. D, F. B.S. 

TranfaGtions of the New York Society for 
the promotion of Agriculture, Arts, and 
Manufactures, Part IT. 

The works of Francis Bacon, Baron of Veru. 
lam, 4 volumes fol. 

Agricultural Inquiries on Plafter of Paris, by 
Richard Peters, Eq. 

Obfervations on the increafe of Infidelity, by 
Jofeph Prieftley, L. L. D. - 

One hundred and feventy four Chinefe Pic. 
tures, exhibiting the drefs, occupations, 
arts, atenfils, warlike inftruments, and 
punifhments of the country. 

TranfaGtions of the Royal Academy at Co- 
penhagen, 5 volumes 4to. 

TranfaGtions of the Royal Society, London, 





The Author. 
S.L. Mitchell, M.D. 


Isaac Rand, M. D. 


Pres. of the Acad. 


Mr. Fohn Howel. 


The esdem: 


Ww eyed Led Nn) a ed tye Ley) 


The Society. . 


2 numbers. 
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1798 


1799 



























Donations made to the 


Print of the Death of Major Pierfon, engraved ) . 
by Heath, from a painting by Copley. ' Jno. 5. Copley, Ret 
The Wifdom of Angels, concerning the Di. } 
vine Providence ; the Wifdom of Angels 
concerning Divine Love and Divine Wil f Mr. Wiliam Hilt. 
dom, by Emanuel Swedenborg. 
North American States Calendar, 1 vol. 8vo. : The Auth 
by Ulrick Hencke. tr Ascari 
Count Rumford’s Effays, 6th and 7th Nos. Tse Author. , 
Mifccllaneous Traé€ts relating to Antiquity, ; 
by the Society of Antiquaries London. : The Society. 
A Maritime Atlas of the coafts of Spain, “f 





Lew. MM. Obrien, Con. 


vols. with 2 vols. explanatory and de- ()fU7.§. at St. Andrew. 
{criptive. 

‘€ De Socrato Cive,” an oration, by Profeffor g The Author. 
Luzac. 


Samples of white and gray Lime Stone. R Lathrov.D.D 
[talian Imitations of feveral kinds of Fruit. t eo J -peghorepy LD. 


The Rattles of a Rattle Snake. Mr. Will. Graham. 
The Maffachufetts Mercury for 1797, pub- ; 
lifhed by Young and Minns, t The Editors. 


Aftronomical Tables and Obfervations, by d The Author. 
Francis De Zach, L. L. D. 3 vols. 4to. 

Tranfations of the Royal Society for 1797, } Tae Society. 
1ft and 2d part. ; 

Specimens of Statiftical Reports of Scotland, | 
by Sir John Sinclair. 

Hiftory of the Origin and Progrefs of the }7%e Author. 
Statiftical Account of Scotland, by the 





fame. 
Rules, Orders and Premiums of the Bath and A. Fothercill, M. D. 
Welt of England Society. F.R.S. 


Prefervation 
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Prefervative Plan, or hints for the prefervation 
of perfons expofed to those accidents, | Te Author. 
whichfuddenly fufpend or extinguifh ‘if 
action, by A. Fothergill, M. D. F.R.S. 
Rey. Dr. Morfe’s Thankfgiving Sermon, ( 7% Author. 
preached Nov. 29, 1798. 
Count Rumford’s Effay, 1ft and 2d parts, on 

propagation of heat in fluids. 
A Chart of Cape Cod and Harbour, by Capt. 

John F. Williams, 
Head, wing bones, and feet of an Albatrofs 


taken near the Cape of Good Hope. 
The head of a young Albatrofs—A comb: Mr. Fob Wheaton. 


fan, fifh hook and fhells, from the Sand- 

wich I[flands. 
Eight balloting boxes. Hon. L. Baldwin, Esq: 
Rev. Dr. Eckley’s Thankfgiving 0 a FO 


The Author. 


The Author. 





Mega 


delivered Nov. 1798. 

An Oration delivered at Dedham, July 4, 
1798, by John Lathrop, jun. Efq. The Author. 

A Mantuan Pipe. Mr. Fob Wheaton. 

The Commercial Gazette, from June 1798, ; 
publifhed by J. Ruffell. The Editor. 

} Rev. Dr. Morfe’s Difcourfe on the National {| Te Author. 
Faft, April 25, 1799. 

‘** Literary Antiquity,” a MS. Letter from the 
late Prefident Stiles to Sir William Jones. 

Propofals for forming by Subfcription a pub- | 
lic Inftitution in London, for diffufing the ' 
knowledge and facilitating the general in. e>Count Rumford. 
troduction of ufcful mechanical inven- ; ) 
tions-and improvements. 

TranfaCtions of the Royal Society for 1798} a Society. 
ift and 2d parts. 





Rev. Abiel Holmes. 


; 








Letures 
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1801 











Donations made io the 


Leétures on Animal Life, by Benjamin Ruth, 
M.D. 


Addrefs to the citizens of Philadelphia, by 
the fame. 
Tranfactions of the Society in New York for 
the promotion of Agriculture, Arts and 
- Manufatures, parts Lit, 2d and 3c. 


[flay on the fafcinating quality of = 


The Author. 


The Society. 


by Benjamin S. Barton, M. D. The Au:bor. 
Natural Hiftory of the Slug Worm, witha 
coloured plate, by William D. Peck, Efg. ¢ Te Author. 
Specimens of Earths and Ores, from the 
weftern part ofthe State of New York. Ben. De Witt, M. D. 
A White Stork, taken ona paflage to India. ~ >, YW gein, 
Memoir on the Ufe of the ‘Thermometer in 
Navigation, by Jonathan Williams, Efq. ee Author. 
Tranfactions of the Society for the promotion 
of Arts, &c. in the State of New York, 
part 4th. 
An Account of Exeter Cathedral, of cu | 


The Society. 


Abbey, and of the Ribchefter Antiqui- 
ties with plates. 
A Letter in the Malabar Language, written on 


The Society of Anti- 


quaries, London. 


three pieces of Bamboo. 
A large piece of Bamboo. 
Two pieces of Copper Coins from the Ifland 


Mr. Caleb Knowles. 


WE lend Samuel C. Lathrop. 
Annals of Queen Anne, 9 Volumes 8vo. Rev.S.Howard,D.D. 
Hiftoire des Decouvertes faits pas divers fa- 

vans Voyageurs, &c. tein, Francis Dana. 


Profpe&tus, Charter, Ordinances, and By 
Laws of the Royal Inftitution of Great Coun Rumford. 





Britain. 
Oliver’s Effay on Comets. A Friend. | 
Churchman’s Magnetic Atlas. The Author. 


A piece 








1801 


1802 
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A piece of Schiftus, taken from the bottom of 
a well in Plymouth, with figures of In- PJsaac Lothrop, Esq. 


fe&ts impreffed upon it. 


Tranfa@tions of the Royal Society for 1800, 
Parts I. and II. The Society. 


A Hindoo Watchman’s Club. Samuel Lathr op. jun. 
Dr. Waterhoufe’s Hiftory of Variole Vacci- | 

nz or Kine Pox. brie Author. 

Two Rupees, a half and quarter Rupee. Fames sails iat 
Plates of the Map of the Commonwealth of 
Maflfachufetts, prefented to the Academy 
and to the Maffachufetts Hiftorical So- 
ciety. J 
A petrified fragment of a Moorifh Fortification > | | 
at Amada, on the banks of the ‘Tagus, 
oppofite the City of Lifbon. Bx on Lathrop, 


So General Court: 
| 





A fragment of the Brick Walls of Julian’s 
Baths, ftill vifible at Paris. 


Boudinot’s age of Revelation. The Author. | 
The New England Palladium. The Editors. © 
Afiatic Refearches. Volume 6th. Rev. an ohn Lathrop, 


Differtation on the Matter of the Sun. ne 
William Woodward. bate Author. 
Differtation on the Prototype of Archite@ture, 


liam Hodge, Efq. 
Sullivan’s Hiftory of Land Titles, in Mazffa- 





chufetts. The Author. 
Barton’s Memoir on the fafcinating quality of 

Serpents. Part II. The Author. 
Barton’s Effay towards a Materia Medica, of 

| the United States. : | The Author. 


Tranfaction 


Hindoo, Moorish and Gothic. By Wil- bs Lathrop, j ub. Esq. 





- — z 
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Donations made to the 


‘Tranfaftions of the American Philofupliica! 
Socicty, 4 volumes 4to. 
‘ Commentationcs Societatis Regiz Scien- 
tiarum Gottingenfis.”” Volumes 12, 13, io Society. 
14, from 1793, to 1799 inclufive. 
ranfa&tions of the Royal Society for 1800, 2 The Society. 
part IIL. 
leeth and claws of a Tyger, and the teeth of 
a wild Boar, from Sumatra. t Samuel C. Lathrop. 
Fauna Suecica, by Guftavus Paykull. The Author. 
Obftrvationes Botanic, by Olavo Swartz. The Author. 
Cenfus of the United States, taken in 1800. Rey. Dr. Curler. 
Bill of Mortality for Portfmouth, N. H. 1801. Dr, LymanSpalding. 
Views of the Tomb of the Emperor Akédar, 
and of the Emperor Shere-shab. g F. Lathrop, jun, Esq. 
Colle€tions of the Maffachufetts Hiftorical 2 Tee Societ 
Society, 8 vols. 8vo, “aj 
Dr. Waterhouft on Variola Vaccina, part 2d- The. Author. 
Dr. Haygarth’s Letter to Dr. Percival on the 
prevention of Infc-€tious Fevers. ‘ The Author. 
** Canonicus,”? a Poem by John Lathrop, 
Jun. Efq. : The Author. 
Differtation Medica, inaugaralis de Abfecflu , 
| Burfali ; AuCtore, Guliclmo Ingalls. t The Author. 
View and Scétion of an improved Fire En- . 
gine, patented to Jacob Perkins and Allan $7e Patentees. 
Pollock. 
A Buft of Dr. Benjamin Franklin. The Amer. Phi. Soc. 
A Memoir relative to Columbium, a new met- 5 
al from a mineral fubftance fent by Mr. 


t The Society. 





A . 
Winthrop to Sir Hans Sloane, analyzed ee 
by Charles Hatchett, Efg. F.R. S. 
! ae th “aad for Portimouth, N.H. for 2 Dr.LyménSpeliing. 


A Specimen 
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18038 


1804 








Ware—Frankincenfe from Chili—Spec- 
imens of feven different fpecies of Peru- 
vian Bark-—Seeds from Peru, faid to be 
efficacious in the cure of the poifonous 
bite of reptiles. —Pieces ofa ftone, which 
enclofed a Diamond—Gold and Silver 
Ores—Platina—Cotton the growth of 


A Specimen of Ancient Peruvian Earthern } 


: ies 





Guatimala. 

Gifford’s Tranflation of the Satires of Juvenal, 
Governor Winthrop’s Journal. 

Ebeling’s American Geography, volume 3d, 
Tranfa@tions of the Afiatic Society, vol. 5th. 

| Drawings of feveral ancient infcriptions on 
Rocks in Conneéticut, and elfewhere, in 
the United States, with obfervations 


¢ 


late Prefident Stiles. 

Flora Bataya, 8 firft numbers. 

Infe&tes D’Europe, 8 volumes 4to. (7 vol- 
umes defcription, one plates.) 

Refultats de l’inoculation de la Vaccine, dans 


Louis Valentin, M. D. 
Flora Batava, Nos. 9th, 10th, 11th, and 12th. 
An Appendix to the New American Praéti- 


A Colle&ion of Iron Ores. 

Sermons on the Mode and Subjeéts of Bap- 
tifm—Difcourfes on St. Paul’s. Epiftle 
to the Ephefians—Two Faft Sermons— 





A Century Sermon—A Dedication Ser- 
x 


thereon, feleéted from the papers of the 


American Academy of Arts and Sciences. 


—- 





Mr. Samuel Burling. 


t T. L. Winthrop, Esq. 


The Author. 
The Society. 


The heirs of President 


Stiles. 


” Coun. of Inter. of the 


Batavian Republic. 


fion. Fohn 2. Adams, 
Esq. 


les departemens de la Meurthe,&c. par § The Author. 


Coun. of Inter. b 
Rare pepiel “4s 


cal Navigator, by N. Bowditch, A.A. F, ¢ 24¢ Author 


Dr. Fames Thacher. 


mon, 


awe 





9 whe, 


ee 


an 


462 Lift of the 

1804 ¢ mon, preached at the opening of Weft- 
field Academy, by Rev. Jofeph Lathrop, Ze Author. 
D.D. 


Specimens of Lava from the Ifland of Bour- 


bon : acolleétion of fhells, feeds, and an ¥. Williams, Esq. 
elegant Coralline from the Ifle of France. 











QS 


Officers of the American Academy of Arts and Sciences, for 1804. 


JOHN ADAMS, Lt. L. vp. PrREsIDENT. 
* Rev. JOSEPH WILLARD, p. p. Lt. tv. v. Prefident of the 
Univerfity in Cambridge, Vice Presrprnrt. 
Counsellors. 
Hon. Rospert Treat PAINE. 
FRANCIS DANA, L. L. D. 
BENJAMIN LINCOLN. 
Cotron Turrs, M. D. Fr. M. & 
* Rev. Simeon Howarp, D. D. 
Joun LATHROP, D. D. 
Joun WarrEN, M. vd. Anat. and Surg. Prof. 
Cares Gannett, Efq. 
Hon. Loammi Batpwin. 
SamueL WEBBER, L. L. D. Hollis Prof. Math. and Nat. Phil. 





Hon. Joun Davis, Recording Secretary. 
Joun Quincy Apams, Correfponding Secretary. 
Rey. James Freeman, Treafurer. 
Wirtiam Spooner, M. D. Vice Treafurer. 
Rey. Joun Laturop, p. p. Librarian and Cabinet Keeper. 
2 List 
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List of Members, who have been elected since the publication of the 
first volume of the Memoirs. 








—— “SPS 


Home MEMBERS. 


N.B. Thofe with this mark * are deceafed. 


Hon. John Quincy Adams. 
Fifher Ames, x. tL. D. 
* Nathaniel Appleton, E{q. 
*Nathaniel Walker Appleton, F.M.s. 
* Rev. Noah Atwater. 
Rev. Thomas Barnard, p. p. 
Hon. William Baylies, F, M. s. 
Hon. Timothy Bigelow. 
Nathaniel Bowditch, a. m. 
Hon. James Bowdoin. 
* Hon. Theophilus Bradbury. 
* Thomas Brattle, Efq. 
Charles Bulfinch, Efq. 
Hon. George Cabot. 
Samuel Danforth, m. D. F. M. Ss. 
Hon. John Davis. 
Thomas Dawes, jr. 
Mr. Benjamin Dearborn. 
Hon. Samuel Dexter. 
Samuel Dexter, jr. 
* Oliver Everett. 
Rev. William Emerfon. 
James Freeman. 
Hon. Chriftopher Gore. 


Rev, Abiel Holmes. 
John Lathrop, D. D. 
Jofeph Lathrop, b. pb. 
John Lowell, Efq. 
Rev. Jofeph Lyman, p. b. 
Jofeph Mc. Keen, pv. p. Pref. 
Bowdoin College. 
John Mellen, jun. 
Jedidiah Morfe, p.p. 
Hon. Harrifon G. Otis. 
Dr. William Paine, r.™. s. 
William Dandridge Peck, Efq. 
Nicholas Pike, Efq. 
Mr. Allan Pollock. 
Mr. Jofeph Pope. 
Hon. Jofiah Quincy. 
Ifaac Rand, m. pv. Pref. of m.s. 
Hon. Nathan Read. 
His Hon. Edward H. Robbins. 
* Hon. Thomas Ruffell. 
Hon. Samuel Sewall. 
* Samuel Shaw,’ Efq. 
* Rey. John Jones Spooner. 





Rey. John Thornton Kirkland, D. D. 


William Spooner, M.D. r.M.S. 
His 
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* His Excellency Increafe Sumner. 4» Benjamin Waterhoufe, m.». Med. 
* Rev. David Tappan, p. p. Prof. — Theor. and Prac. Prof. H. Col. ‘\ 
Theol, H. C. Samuel Webber, 1.1. p. Prof. 
* Peter Thacher, p. p. Math. and Nat. Phil. H. Col. | 
Hon. Jofhua Thomas. Thomas Welfh, r. u.s. | 
Charles Vaughan, Efq. { Hon. Nathaniel Welles. | 
Rev. Henry Ware. Samuel Williams, Efq, . 
American Mempers. 
Benjamin Smith Barton, m.p. F. a. p.s. Philadelphia. 
Dr. Solomon Drowne, Providence, Rhode Ifland. | 
Rev. Timothy Dwight, p. p. Pref. Yale College. | 
Benjamin De Witt, m.p. Albany, State N. York. | 
Hon. Oliver Elifworth, 1. r. p. Conne€ticut. | 
j * Alexander Hamilton, t.1.p. N. York. b 
. John Haliburton, st... Halifax. 
David Humphreys, t. 1. pv. 


John Jay, t.z. pv. State of N. York. 
Thomas Jefferfon, t. 1. p. Prefident of the United States. 
Rev. Samuel Kirkland, Paris, State of New York. 
Samuel L. Mitchel, «. p. New York. 
Rev. James Madifon, b. p. Pref. William and Mary College, Virginia. 
Hon. John Marfhall, 1. 1. p. Richmond, Virginia. 

William Patterfon, 1. 1. p. New Jerfey. 

John Pickering, Efq. Portfmouth, New Hampfhire. 
Benjamin Rufh, m. p. Philadelphia. 
Hon. Winthrop Sargeant, Ind. 
Dr. Samuel Tenney, Exeter, New Hampfhire. 
Hon. John Trumbull, Efq. Hartford, Conneticut. 
, His Excellency Jonathan Trumbull, Conne€ticut. 
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John Trumbull, Efq. Lebanon, Conne€ticut. 
Noah Webfter, jun. Efg. Connecticut. 
Cafpar Wiftar, mu. p. Philadelphia. 

* Samuel Vaughan, Efq. Philadelphia. 


Forercn MEMBERS. 


Duke De Almodavar, Spain. 

Sir Jofeph Banks, Bart. Pref. Royal Society, London, 
Charles Blagden, m.p. r.rx.s. London. 

Edward Bancroft, m.p. F. R.s. London. 

John Frederick Blumenbach, m.p. Prof. Med. in the Univer. of Gottiay. 
* J. P. Briffotde Warville, Paris. 

Mather Brown, Efq. London. 

M. Le Comte de Caffint, Paris. 

Le Comte De Caftiglioni, Knight of the Order of St. Stephen, ‘Tufcanya 
Alexander M. Cerifier, Amfterdam. 

* M. De Condorcet, Perpetual Sec. to the French Academy. 

John Singleton Copely, Efqg. London. 

John Cranch, Efg. London. 

* Charles W. F. Dumas, Agent of the United States at the Hague. 
George Erving, Efq. London. 

William Falconer, m.D. F.R.3. Bath. 

Dr. John Feron, Paris. 

® Sir William Hamilton, r.r.s. 

John Haygarth, m. p. Fr. x.s Chefter, G. Britain. 

James Hemmer, r. P. A. Sec. Elec. Acad. Sciences, Manheim. 
William Herfchell, 1.1. p. F.R.s. 

Rev. Thomas Hornfby, p. pv. F.x.s. Savilian Prof. Aftron. Oxford. 
* John Howard, Efq. r.r.s. | 

J.G, A. 
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J. G. A. Baron de Hupfch, Cologne, Member Imp. Acad. Peters. &e. 
Charles Hutton, L.. pb. F.R.s. 

Edward Jenner, M.D. F.R.S. 

Edmund Jennings, E.{q. London. 

Richard Kirwan, Efq. r.r.s. London. 

Right Hon. Marquis of Lanfdown. 

John C. Leittfom, m.p. L. 1. pd. 

John Luzac, vt. L. p. Prof. Greek Univerfity, Leyden. 

Rey. Archibald Maclaine, p. p. Hague. 

Rey. Nevil Mafkelyne, p. p. r. rx. s. Aftron. Royal, Greenwich. 
His Grace the Duke of Norfolk. 

Guftavus Paykull, Upfal. 

Thomas Percival, m. p. Manchefter, England. 

* Frederick William Peftel, 1.1. p. Prof. Univerfity, Leyden. 
Marquis De Santa Crux, Spain. 

Sir John Sinclair, Bart, late Pref. Board of Agriculture, G. Britain. 
Jonathan Stokes, m. p. Kidderminfter, Great Britain. 


Sir Benjamin Thomfon, Count Rumford, Fr. r.s. &c. 
G. J. Thorkelin, r.. 1... po. Copenhagen. 


Jofeph P. de le Tombe, t. t. p. France. 

Lewis Valentine, Phyfieian of Camps and Armies, St. Domingo, 
Right Rev. Richard Watfon, p.p. r. x. s. Bifhop of Landaff. 
Benjamin Weft, Hiftorical Painter to the King, G. Britain. 
Robert Young, Efq. London. 
Francis de Zach, ut. L. p. Saxony. 
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List of Members mentioned in the first volume of Memoirs, who have died 


since that publication. 
Home MEMBERS. 


Hon. Samuvet ADAms, L.L. D. 
Hon. James Bowporn, tu... p. firt Presrpenr of the Acapemy. 
Rey. Josepa WItvARD, D. D. L. L. D. Prefident of the Univierfity in 





Cambridge. 


Rev. Charles Chauncy, p. p. 
John Clarke, p. p. 

Hon. Timothy Danielfon. 

William Erving, Efq. 

Hon. Henry Gardner. 

Benjamin Guild, a. m. 

His Excellency John Hancock. 

Hon. Jofeph Hawley. 

Rev. Simeon Howard,p. p. 

Hon. John Lowell, x. x. v. 

Samuel Moody, Efq. 

Hon. Andrew Oliver. 





Jofeph Orne, m.s. F. 

Rev. Phillips Payfon, p. p. 

His Honor Samuel Phillips, x. 1. ». 

Hon. Nathaniel P. Sargeant, 
John Sprague. 

John B. Swett, r. m.s. 

Hon. Nathaniel Tracy. 

Rey. Edward Wigglefworth, p. p. 
Prof. Div. H. C. 

Rev. Nehemiah Williams. 
Jeremy Belknap, p. p. 


AMERICAN MemsBers. 


Jofeph Brown, Efq. Providence, Prof. Nat. Phil. 
His Excellency Benjamin Franklin, u.1.p. F.R.s. and R.A. Paris, 


Pennfylvania. 


Rey. Samuel Langdon, p. p. New Hamppfhire. 


Hon. Arthur Lee, L. L. pb. 


His Excellency William Livingfton, New Jerfey. 

David Rittenhoufe, Efg. Pennfylvania, a.p.s. Prefident, 
Rev. Ezra Stiles, p. p. u. 1. p. Pref. Yale College, a. p-s. r. 
George Wafhington, i. x. p. Virginia. 

Hon. Mefheck Ware, New Hampfhire. 





EUROPEAN 
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Evrorraw Meweenrs. 


G. Lule Clerc Comte de Buffon, x. a. M. Paris, &e. 
C. de Chattclux, Paris. 


Cefar Anne de Ja Luzerne, Lt. i. pv. 
Richard Price, p. p. L. L. D. F.R. S- Londom 
lofeph Pricflley, 1.1. D+ F.R.S+ &ee * 











